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THE GATLING GUN. 

We devote our initial page 
this week to the illustration of 
another of those enginesof war 
which are destined to play 
no smal] part in the arbitration 
of disputes between nations. 
The more formidable the wea- 
pons become, the less likely 
are nations to attempt to de- 
cide their differences by re- 
sort to arms, and the more de- 
structive the means for its pro- 
secution the shorter the dura- 
tion of the conflict, and the less 
theamount of evilinflicted upon 
ma nkind. 

We deem it unnecessary to 
enter into any minute descrip- 
tion of the mechanism of the 
Gatling mitrailleuse, depicted 
in our engraving, as it has al. 
veady, inits earlier and lessim- 
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proved forms, received ample 
notice in our journai, and since 
has elicited not only commen- 
dation from army officers, but 
substantial support from foreign 
governments. The attention of 
the reader is directed to the im- 
provements which have lately 
been made in its construction, 
rendering it, according to the in- 
ventor’s statement, the most ef- 
ficient battery gun yet invented. 

Rapidity and continuity of 
fire, together with simplicity 
and absence of complexity of 
parts, are the essential advan- 
tages to be noted. Each barrel is 
provided with its own indepen- 
dent lock or firing mechanism, 
and these are made interchange- 
able and strong. Should any get 
out of order, one or all of the 
locks can, in a few moments, be 
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removed and others substituted in their places, and the gun 
kept in working order at all times, on the field of battle. 
This is a feature of great importance, as the lock mechan- 
ism is the most eesential part of a machine gun, and is 
practically the only part liable to get out of order from use. 
The lock mechanism of many other machine guns forms an 
entirety, and is so united and encased that, should any part of 
the same get out of order, a circumstance which is liable to 
happen in long and continued firing in time of action, the 
whole machine would become disabled and would have to 
be taken to a machine shop for repairs. In such a contin: 
gency, it is needless to remark, the enemy would not be likely 
to await the completion of the job. 

All the locks inthe Gatling gun revolve simultaneously 
with the barrels, carrier, and inner breech, and the locks 
have also a reciprocating motion when the gun is revolved. 
If the barre]s had to be brought toa state of rest at the time 
of each discharge, the inventor considers, the rapidity of 
fire would be greatly lessened. The Gatling gun, it also may 
be noted, is the only firearm in which the three sets of parts, 
name'y, barrels, locks, and inner breech (Fig. 3) all revolve 
at one and the same time, and it is the only gun that loads 
and fires incessantly while these several parts are kept in 
continuous motion. It is imjossible to load and fire the gun 
when either the barrels, locks, or inner breech are at rest. 
Each lock in the gun revolves once, and moves forward and 
back once, at each and every revolution of the gun. 

The piece fires a shot at atime, in rapid succession, and 
thus by dividing the time in rapid firing into equal parts 
between the discharges, and preventing an accumulation of 
recoil, it admits, it is claimed, of large charges and heavy 
ball», and cons- quently exceptionally great range. The ex- 
treme range of the largest Gatling gun, which discharges 
half pound goilid lead balls, is said to be over two and a half 
miles. 

The peculiarity of no recoil existing is of special value in 
the defense of bridges, fords, mountain passes, etc., which 
are frcquently attempted during darkness, fog, or storms, 
as also in the smoke of battle, when the movements of the 
enemy cannot be accurately observed. Firing a shot at a 
time aleo allows a lateral motion of the gun to be kept up 
during the time of rapid firing, which result is attained by 
the traversing mechaniym connected with the breech of the 
gun and the carriage, as shown in Fig. 1. 

This improved traversing mechanism not only allows the 
gun to be traversed without moving the trail or wheels of 
the carriage, but enables the operator at will, and in a sec- 
ond of time, to cnange the angle of fire so as to play on the 
en-my should he move either to the right or to the left. In 
other words, the shots can be spread along the enemy’s front, 
or can be all concentrated to one point or upon one object. 
at will. 

Briefly described, it consists ina horizontal cylinder which 
carries, on its upper side and near the right hand end, aT 
flange toenterin a T groove upon the lower side of the 
breech of the gun (Fig. 2)so that the latter may slide upon the 
flange and thus gain the necessary sweep. On the low-r 
part of the same end of the cylinder, the ball of the elevat- 
ing screw is received ina transverse groove. The cylinder ex: 
tends to the left »f and below the breech, and in it is longitu 
dinally inserted a screw which carries a nut,a portion of which 
proj cts through a slot in the front side of the cylinder. 
The screw is actuated by a hand wheel at its extremity, by 
which means the nut is caused to travel along the slot. The 
nut bas on its projecting side a socket, and in this,held by suit- 
able catch mechanism, isapin. Thecrank shaft of the gun, 
Fig. 3,extends through the breech and terminates ina grooved 
cylinder, in the channels of which the pin just mentioned en 
ters, except when it is thrown out of gear. It is evident 
that, when the grooved cylinder is rotated, its curved groove 
acting against the pin, which is held immovable after being 
adjusted hy the hand wheel, causes the T groove on the guu 
to slide along the flange on the cylinder first mentioned. By 
this means, the ptece is caused to sweep the horizon by merely 
actuating the ordinary firing crank. The groove cylinder 
has two grooves, one curved to correspond with the number 
of degrees over which it is desired to swing the barrels, and 
the other straight, the effect of which is, of course, to allow 
the gun to remain stationary. 

We are informed that the smallest sized Gatling gun— 
which fires over 400 shots per minute and which weighs only 
125 lbs.—when mounted oa a tripod, can be, in an instant, 
traversed so as to fire to any point embraced in an entire cir- 
cle, thus furnisving its own support and precluding the lia 
bility of itscapture by a flank attack. Finally, the inventor 
adda that his system admits of either large or small caliber. 
Eight different sizes of the guns are now made. The small- 
est size isthe only machine gun in existence which admits 
of bring nounted and fired from a tripod, and its lightness 
and effectiveness specially commend it for cavalry service, 
mountain warfare, boat service, etc. From Figs. 2 and 3, 
the two principal divisions of the arm will be easily under 
stood, Fig. 2 shows the frame and breech, and Fig. 3, the 
barrels, locks, and firing crank, both views being from 
above. 

The improved training mechanism was patented through 
the Scientific American Patent Agency, December 16, 1873. 
Further information may be obtained by addressing R. J 
Gatling, whose manufactory is at the Colt Works, Hartford, 
Conn. 
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AUSTRALIA has set a good example to many other countries, 
In that colony it has been decided *o attach swimming batke 


to all the State schools, so that swimming may be taught as 
an essential part of education. 
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IMPORTANCE OF ADVERTISING. 

The value of advertising is 20 well understood by old established business 
firms that a hint to them is unnecessary; but to persons establishing anew 
business, or having for sale a new article,or wishing to sella patent, or find 
@ manufacturer to work it: upon such a class, we would impress the impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

In this matter, discretion is to be used at first; but experience will soon 
determine that papers or magazines having the largest circulation, among 
the class of persons most likely to be interested in the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kinds of machinery, and to the vendors of any new article in the 
mechanical line, we believe there is no other source from which the adver- 
tiser can get as speedy returns as through the advertising colnmns of the 
SCIENTIFIC AMERICAN. 

We do not make these suggestions merely to increase our advertising 
patronage, but to direct persons how to increase their own business. 

The SCIENTIFIC AMERICAN has a Circulation of more than 42,000 copies 
per week, which is probably greater than the combined circulation of all 
the other papers of its kind published in the world. 


Is VITALITY VITAL? 


The line of progress along which Science has come down 
from the past is thickly strewn with dead and dying terms, 
the empty husks of theories which have had their day and 
ceased tu be. Many of these terms have dropped entirely 
out of use. Others have survived in form, but with so many 
changes of meaning that they remind one of the tenements 
of hermit crabs, shells whose original occupants have long 
since gone where good mollusks go. 

One of the most significant of recent word demises, real or 
reputed, is that of ‘ vitality,” as the name of the principle of 
life, a peculiar something in living matter unrepresented in 
other or ‘‘dead” matter. Tonot a fewof our leading think- 
ers, the word has ceased to harbor its original tenant; and 
some go so far as to insist that it should be dropped from 
the vocabulary of Science as useless, if not misl-ading. 
Huxley humorously compares the imag'‘ned force it repre- 
sented to a suppogable ‘‘ aquosity,” which might be thought 
to enter the oxide of hydrogen at the moment of its forma- 
tion to give rise to the properties and phenomena which 
make water so unlike its constituent elements, and asks: 
What better philosophical status has “vita:ity” than 
“aquosity ?” ‘And why,” he continues, with a mildly iron 
ical turn, ‘‘should ‘vitality’ hope for a batter fate than 
the other ‘ities’ which have disappeared since Martinus 
Scriblerus accounted for the operation of the meat jack by 
its inherent meat-roasting quality, and scorned the materi- 
alism of those who explained the turning of the spit by a 
c-rtain mechanism worked by the draft of the chimney?” 
In his very ingenious discussion of the correlation of “ life 
force,’ so called, and the other ‘‘ forms of force,” Professor 
Le Conte insists that the term vitality still lives, for the 
excellent reason that it stands for, not a vague assumption, 
but a demonstrable reality. Each “form of force,” he says, 
though what a form of force may be it is hard to conceive, 
“ gives rise to a peculiar group of phenomena, and the study 
of these to a particular department of Science. And since 
the group of phenomena called vital is more peculiar and 
different from other groups than those are from each other, 
and the science of physiology is a more distinct department 
tban physics or chemistry, therefore the force which deter- 
mines those phenomena is more distinct and better entitled 
to a separste name thun either physical or chemical forco.” 

The investigations which lead to this conclusion Profeszor 
Le Conte bases en the assumption that there are four distinct 
and separate places of material existence, which may rightly 
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be considered as lying in vertical order and ranking accord- 
ing to position. These planes are, counting from the first 
and lowest, (1) the plane of elementary existence; (2) chem- 
ical compounds; (8) vegetable life; (4) animal life. Correst 
ponding to these planes of matter are four planes or forms 
of force, similarly related. The first and lowest, called phys- 
ical force, operates alone on the plane of elementary matter. 
A higher form, chemical force, enters upon and operates on 
the next plane in connection with the first. Thethird plane 
is the field of operation fur three forms of force; the two 
already named and the new and peculiar one, vital force. 
On the fourth material plane, the force peculisrly character- 
istic of animal life, the will, operates in addition to the other 
three. A fifth plane, the huinan, with free will as its char- 
acteristic, raises this elaborate scheme into the region of 
metaphysics. 

Each of the groups of phenomena currently called vhysic- 
al, chemical, vital, rational and so on, are thus to be inter- 
preted as determined by distinct and peculiar kinds or forins 
of force. It is the function of chemical force alone to raise 
matter from plane No. 1 to No. 2, and to praduce the plie- 
nomena of No. 2, which together constitute the science of 
chemistry. Similarly it is the prerogative of vegetable life 
force to raise matter from No. 2 to No. 3, aud to execute all 
movements on that plane, which together constitute the sci- 
ence of vegetable physiology. But there is no force in Na- 


3 | ture capable of raising matter at once from No. 1 to No. 8, 


or from No, 2 to No. 4, “ without stopping and receiving an 
accession of force of a different kind, on the intermediate 
plane.” 

A)] this forms a consistent and very plausible system, but 
what foundation has it in the eternal verities? Is it demon- 
strably true that the alleged superimposed parallel planes 
of force and phenomena are not figments of the imagination, 
and misleading ones at that? The two upper ones certainly 
approach each other at one edge (to continue the figure) ro 
closely that they seem tu be in actual contact. In their low- 
er fields, the animal and vegetable kingdoms come so nearly 
together that it is quite imposible to discover the line which 


separates them, if such lire there be. Again the products 
long supposed to be the peculiar work of vital force (as dis- 
tinguished fron the force which determines ordinary chem- 
ical combinations) have been so numerously built up from 
their elements in the lxboratory, without the intervention of 
life, that the supposed necessity for a peculiar force for such 
work has been greatly reduced, if not quitedestroyed. And 
still further, is it not a sheer assumptiun to say that the 
movements of matter in the hypothetical sate, which we 
term elementary, must be due to a kind of force differing 
absolutely from that which determines chemical compounds? 

The real state of the case appears to be something like this. 
that we find it convenient to group certain varieties of phe- 
nomena into arbitrary classes, with boundaries more or less 
distinct. For like reasons, we are accustomed to say that the 
impelling cause or causes in one group are chemical, in an- 
other vital, and so on; and sometimes we forget that these 
terms have reference solely to our classifications, and do not 
necegearily designate separate entities, forms of force or 
whatever we may call them. The expansion of steam under 
diverse conditions produces the moat diverse and dissimilar 
results; but it is the same motor all the time. 

To denote a broadly characteristic order of activity, the 
term vitality is useful and convenient. As indicating a force 
inherent in and wholly peculiar to living matter, someting 
sui generis, so to peak, it is evidently doomed. 

or? 
THE DOVER AND CALAIS TUNNEL, 

There seems at length to bea definite project proposed for 
the construction of a tunnel across the Straits of Dover, be- 
tween Eogland and France. An Anglo-French committee 
has for some time past had the matter under consideration, 
with the object of inquiring into ways and means and of dis- 
covering the most practical method of accomplishing the 
work. This body, among the members of which we find the 
names of Lord Richard Grosvenor, Mr. Thomas Brassey, 
M. P., Admiral Elliot, and Messrs. Hawkshaw an:! Brunlees, 
ergineers in the English section, and of MM. Chevalier, 
Paris, Talabot and other distinguished men of the French 
delegation, have adopted a plan which calls for a tunnel open 
only at its ends, and without the intermediate establishment 
which has been proposed in the middle of the strait. Its 
length from the South Foreland, 5 miles east of Dover, to 
Cape Gris Nez, 4 miles west of Calais, will be about 21 
miles; and it is stated that, with the new Brunton perfo- 
rating machines, the bore can be finished in four or five years. 
The estimated total expense is $40,000,000, and the probable 
revenue to be desired, it is believed, will reach about $4, 
000,000 per year. With regard to ventilation, the ordinary 
urrangements for making a draft as used in mines will be 
employed. One of the ends of the tunnel will be perma- 
nently open; the other will be provided with doors which 
will have to be opened to admit the passage of trains when 
necessary. Just within the doors, a iarge orifice wiil be 
opened to the summit of the vault of the tunne)] and in 
communication with a fire. By the draft thus caused, the 
air will be constantly drawn in from the open end of the 
tunnel and hence continually renewed. 

The demand for a concession presented by the Anglo- 
French Commission, says Les Mondes, is now under public 
consideration at Arras, in the Pas de Calaiag, and it is believed 
that the execution of the project will before long be begun. 
e 

THE SIAMESE TWINS. 

The celebrated Siamese twins, which for the last half cen- 
tury have been the foremost of living curiosities, both iu 
Europe and America, recently died at Salisbury, N.C. Thes- 
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remarkable personages were born in Siam in 1811, and con- 
stituted part of a family of fifteen children, several of whom 
were twins, though none save these two were in any wise de- 
formed. Chang and Eng, however, were linked together by 
a fleshy ligature, which was about a foot in length, two 
inches broad and four inches thick. Through it ran a large 
artery and many veins, making their circulation identical. 
Each brother had, however, an entirely separate existence, 
and, with the exception of the ligature, which was equally 
sensitive to both, their senses were totally disconnected. 

In 1850 Barnum exhibited them throughout the country, 
and out of their salaries they managed to amass some $40,- 
000. With this money the brothers purchased two adjoining 
plantations in North Carolina, assumed the surname of 
Bunker and, strange to gay, married. The courtship, it is 
stated, was done by proxy, and the wives, English women, 
who had only seen their husbands once at a show in London, 
were selected by the twins from likenesses forwarded by an 
agent. At the time of their marriage the brothers were 
forty four years of age and their wives, who were sisters, 
respectively twenty-six and twenty-eight. Their domestic 
life is said to have been very peculiar, The wives lived in 
separate homes and the husbands alternated, staying one 
week at Chang’s house and the next week at Eng’s. Each 
looked after his plantation and other business during the 
weeks of his living at his own place, and the visiting brother 
was not supposed to interfere. The families increased rap- 
idly, Chang having six children and Eng five; of these four 
were deaf mutes, though not deformed, while the rest were 
strong and healthy. The domestic life of the brothers was 
not happy, and serious difficulties occasionally took place, 
resulting in the estrangement of the families for long peri- 
ods. They were slave owners and cruel masters, and during 
the war manifested strong southern proclivities. At the end 
of the rebellion, their wealth was very much reduced, and 
they again went into the show business, with only partial 
success. 

The brothers were of medium size and of peculia~ly repul- 
sive faces. Chang was the most robust and good natured, 

. while Eng was often sick and morose. Chang also was the 
mental superior, although both were ignorant and had intel- 
ligence that scarcely rose above lowcunning. As they grew 
old, the almost certainty of the death of one resulting in that 
of the other rendered them fretful and nervous. While ino 
Europe, they consulted the best physicians regarding the poa- 
sibility of a separate existence; but when the ligature was 
compressed so that all transfusion of blood between them 
stopped, Fug fainted, proving that neither could sustain a 
separate circulation, About a year ago Chang had a para- 
lytic stroke which rendered his health the worse of the two; 
and asarzlief from saffering, he drank freely. His death 
occurred firat; and the shock, or more probably the cessation 
ef circulation, aff-cted Eng so strongly that delirium, followed 
by stupor, almost immediately set in. At the end of two 
hours, he also expired. 

TR I a es 


THE ONE HUNDRED THOUSAND DOLLAR CANAL 
REWARD. 

The Canal Commission of the State of New York, charged 
with the duty of trying and examining the various boats 
that were presented last year in competition for the reward 
of one hundred thousand dollars, have lately made their re- 
port to the Legislature. They say that, owing to the technic- 
alities contaiaed in the law under which the reward was 
offered, they have been unable to make an award to any of 
the competitors. They ask that the law may be modified 
and new trials allowed. They report that two of the com- 
peting boats very nearly filled the requirements. These 
were the steam canal boat William Baxter and the steam 
canal boat William Newman. The requisition was that each 
boat shoud be able to carry 200 tuns of cargo besides motive 
power, and make an average speed of three miles per hour. 

The William Baxter was built especially to compete for 
the prize. She is 96 feet long and 17 feet beam, and has 
much sharper lines than the ordinary canal boats. Her bot- 
tom is p°rfectly flat, and her sides, stem, and stern, vertical. 
The outlines of the immersed portions of her bow and stern 
are the same. She has an overhanging deck at the stern to 
protect her propellers, and with 200 tuns of cargo she draws 
54 feet of water. Her machinery consists of a Baxter up- 
right boiler, and a pair of Baxter compound condensing en- 
gines, 7x12 and 12x12. Her boiler is 6 feet high, 46 inches 
diameter, and has 152 two inch flues, and a grate surface of 
7 feet. She is propelled by 2 three bluded twin screws of 44 
feet diameterand 4 feet pitch. Theamount of coal consumed 
in running from Syracuse to Utica, a distance of 56 miles, 
was §30 pounds. 

The William Newman has a Hubbard hydraulic propeller. 
She has a horizontal tubular boiler, 8 feet long and 44 
inches in diameter, and a grate surface of 13 feet; and the is 
driven by a single 12x12 upright engine. The propeller is 4 
feet 8 inches in diameter and 3 feet long. The amount of 
coal consumed from Syracuse to Utica was 4,500 pounds. 

The time for comvetition has now expired. If the Legis- 
lature at its present session should renew the reward, we 
shall promptly inform our readers. 


ee —_—_____ 
THE TURNER CAR BRAKE.—APPLICATION FOR AN 


EXTENSION. 

An application for extension of the car brake patent of 
Charles B. Turner, dated November, 1848, and extended in 
1862 for seven years, is now before the Senate Committee on 
Patents. Messrs. Batcheller & Thompson, the assignees of 
the inventor, submit their claim on the ground that they 
have received no adequate compensation for the use of the 
device, having been opposed so strenuously by railroad com- 


binations throughout the country that they have been com- 
pelled to exrend in litigation about as much money as they 
have received. 

The railroads, which are represented by Mr. Wm. D. Bishop, 
President of the New York and New Haven R. R. Co., and 
Mr. Joseph Howard, counsel for the Pennsylvania R. R. Co., 
cont:nd that adequate compensation has been received, and 
that the patent is invalid by reason of a prior invention. 
This last assertion seems to be in direct variance with Judge 
Drummond’s decision in a recent infringement suit brought 
by the assignees against certain railroads in Illinois. A 
master in chancery reported adversely to the defendants, 
who had associated themselves together, and found heavy 
damages. The railroads filed a biil of exceptions, but the 
opinien of the appellate court, as delivered by Judge Drum- 
mond, sustains the master in every particular. The decree 
is that the patent is good and valid; that the inventors have 
never neglected or abandoned such patent; that the instru- 
ment covers the connecting of all the brakes of a car with 
windlasses, so that a brakeman, by operating any one of the 
latter, can apply all the brakes to the wheels; and that 
the Stevens brake, used by the defendants, contains all the 
covered combinat’on. 

The railroads, as represented before Congress, are strongly 
opposing the extension; and after the presentation of the 
case by Mr. S. D. Cozzens, of couneel for Messrs. Batcheller 
& Thompson, a postponement was obtained by Messrs. 
Bishop and Howard, in order to afford necessary time for 
consultation as to the nature of the reply they will make to 
the application. The matter, therefore, is adjourned for 
some days. 
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THE NEW ENGLAND ASSOCIATION OF INVENTORS AND 
PATENT OWNEBS., 
To the Editor of the Scientific American: 

Many of your subscribers were surprised to see, in your 
issue bearing date January 10, 1874, a leading article 
mentioning the New England Association of Inventors 
and Patent Owners in a spirit tending to mislead your 
readers. I would ask you to amend what evidently pro. 
ceeds from insufficient information. I have sent you a 
prospectus of the Agsociation, and trust that its perusal 
will lead you to see that its objects are neither as limited 
nor a8 selfish as you atate them to be. 

The objects aimed at are ‘‘to collect and diffuse statistics 
tending to demonstrate the usefulness of patent laws, and 
the growth of our arts and manufactures under their infiu- 
ence ; to draw from the Congressof the United States such 
recognition of their general value as shall secure a just and 
liberal basis of patent protection ; to bring together all per- 
sons interested, and reconcile their differences, and to take 
such action as may best promote the general prosperity of 
the classes represented in its membership.” 

As no inconsiderable number of your subscribers are mem- 
bers of this Association, and there seems to be no question 
of its being able to be put to good uses, and assuming that 
you desire to give only reliable intelligence to your readers, 
I would ask, on behalf of the Association, that you correct 
the impression created by the strange animus of the article 
in question. Very respectfully, 


THEO. A. Dopak, President of the Agsociation. 


REMARKS BY TUE EpITOR.—In respect to the above associ 
ation, our language was as follows(see page 16 of our current 
volume): “The objects of this Association, so far as we 
can gather them from the proceedings, are to render mutual 
aid and benefit to the members in the management of their 
patents, to secure the extension of their several! patent mon- 
opolies, compel the payment of fair prices for patents by 
railway companies, and in other ways to promote the general 
prosperity of the country.” 

We have received the prospectus above referred to, which 
consists of a report signed by Mr. Dodge, upon the expected 
scope of the Association. It is avery creditable document, 
and contains various excellent suggestions, to which we 
sball hereafter have occasion to allude. It does not, how- 
ever, purport to be a statement of the proceedings of the 
original meeting of the Association, and has therefore no 
bearing upon the question of the accuracy of our remarks 
concerning those proceedings. é 

We think, if Mr. Dodge will refer tothe reports of the 
meeting once more, as contained in the Boston daily papers, 
he will find that our statement was substantially correct. 
The ‘‘strange animus,” the impression of which Mr. Dodge, 
on behalf of the Assoziation, asks us to correct, refers, we 
presume, to the objections we presented to,the IJill resolu- 
tion. This resolution covered, indirectly, as we thought, 
an endorsement by the Association of one of the Vienna 
propositions, to the effect that governments ought to fix the 
prices at which patents ghall be sold ; in other words, that 
the inventor, after he has received a patent, ought to be 
deprived of its control. Now, if there is any one point 
which imparts a distinguishing excellence to the American 
patent law over the continental system, it is that we give 
to the inventor the free, untrammeled right to make use 
and dispose of his patent during the entire term for which 
it is granted, according to his own best judgment. We 
permit no government interference with him, and have no 
sneaking government detectives to dog his footsteps, as in 
some parts of Enrope. The mere suggestion of an alteration 
of our patent laws, to authorize such interference, is abhor- 
rent to the feelings of American inventors, and contrary to 
public policy. 

These views of ours we believe to be fully in accord with 
the feeling of the great mass jof our readers. Mr. Dodge 
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is mistaken if he supposes that many of our subscribers, in 
the Association, were surprised at seeing the cxpression of 
them. 

In so far as the New England Association shall actually 
do anything to promote the interests of inventors, or encour- 
age the progress of the useful arts, its members well know 
that they may always count upon us as being with them, 
heart and soul. But when they go for the approval, even 
indirectly, of government interference in the sale of patents, 
we are not with them, because we believe it to be a wrong 
policy. 

tem oh 


THE PHILOSOPHY OF THE SAND BLAST. 


At first sight, the cutting of a diamond or other hard rub 
stance, by another so much softer as rand is, seems flatly 
contradictory to common experience. Still, toany one who 
has ever fired a rifle ball against a rock, the fact that a flying 
soft body will bruise or crush a harder one is neither sur- 
prising nor new. The possible perforation of a pine board by 
a tallow candle, fired from a musket, is an illuétration of the 
same fact, familiar to every school-boy. In the sand 
blast, however, the effect seen is so manifestly di¢proportion- 
ate to the momentum of the individual particles that tbe 
explanation usually given in the grosser cases fails to hold 
good. Grains of sand, of very unequal size, appear to do 
precisely the same work when moving at thesame rat2, thus 
directly contradicting what has hitherto been an unquestioned 
law of impact. 

Whence ariges the discrepancy between what is and what 
might be expected? To answer this question, a2 English in- 
vestigator has reconsidered the lawe of impact, and finds that 
one of great significance and importance bus heretofore been 
entirely overlooked. It is this: At the moment of firat con- 
tact, the pressure between impinging bodies is independent 
of their size. 

This law has been undetected heretofore, simply because 
the laws of impact have been considered mainly with re fer- 
ence to the centers of gravity of the bodies, while little or ro 
attention has been paid to the points of impact and what 
goes on there between the instant of first contact and the 
time when the center of gravity ischanged. Iiven with the 
compacted bodies, it takes time for the pressure to extend to 
the inner particles. 

Hence, on the instant of impact, it is only these particles 
in contact which are affected, and the rest of the body might 
be removed without altering the effect. In oiher words, the 
effect of impact is independent of the quantity of matter 
behind the particles which actually impinge. 

That the effect of the sand blast is—as this law indicatee— 
a battering, not a grinding, action is clearly shown by the 
microscope. <A polished glass surface, that has been exposed 
for aninstant to the blast, is spotted with points from which 
scales of fractured glass have been broken away in irregular 
direction. Each spot appeared as if a pellet of glass bad 
been driven in by the collision, and the wedge-like action 
thus set up had driven away the surrounding glass. The 
polariscope confirms this inference. When thus tested, 
each spot shows a colored halo, proving that the surface of 
the glass is under strain. 


e 
SCIENTIFIC AND PRACTICAL INFORMATICGN. 


THE VULCANIZATION OF HYDROCARBON COMPOUNDS. 


In treating bituminous substances, such as aspbaltum, 
grahamite, petroleum residuum, the different mineral resins, 
coal tar, etc., with sulpheyr, chloride of sulphur, or sul- 
phur in combination with various bases, such as sulphuret 
of iron, etc., a definite chemical compound is formed, Ciffer- 
ing from its constituent parts in many material respects, be- 
ing harder, tougher, and more capable cf resisting Leat. 
The sulphur should be in just sufficient proportion to form 
this compound, as an excess would mix mechanically with 
the mass and render it too brittle for use. Difficulty is usu- 
ally experienced in deteimining the proportion of sulphur, 
as it varies according tothe hydrocarbon used. Toovercome 
this difficulty and to avoid all danger of having an excess of 
sulphur, it is best to use in addition tome metallic oxides 
(such as litharge, for example), which will combine with 
any free sulphur, forming a metallic eulphuret. The hydro- 
carbons are first heated till the water is entirely evaporated, 
and the sulphur, chloride of sulphur, or metallic sulphuret, 
is then added. The sulphur may be dissolved in bisulphide 
of carbon or any of the ethereal or fatty oils, or it may be 
mixed directly with the mass. 


ANTIMONY BLUE. 


C. Kraus obtains this color by boiling tartar emetic with 
yellow prussiate of potash, and adding hydrochloric acid. 
The antimony does not enter into the composition of this 
color, but merely facilitates its formation. 


WHITE COAL. 


A new kind of fuel has recently been discovered on the 
Australian continent, which has received the name of white 
coal. It consists of felted vegetable tibers, like peat, which 
contain, interspersed between them, fine grains of sand. It 
is easily combustible and burns with a light flame. The 
white coal covers large tracts, requiring no mining, and is 
already used in large quantities as fuel. 

Ee 

CYMOGENE (? chymogene) writes to say that our corres-- 
pondent, I. S. Peet, is wrong in adding rhigoline to the list 
of products of coal tar,as this body does not exist in the 
coal tar, but belongs to the highly volatile portions of petro 
leum, being second in the list. 
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PROFESSOR COFFIN. 

Professor James Henry Coffin, LL. D., was born in Williams- 
burg, Mass., on the sixth day of September, 1806. He was 
sixty-six years old at thetime of his decease, which occurred 
February 6, 1873, at Lafayette College, Easton, Pa., where 
since 1846 he had filled the professorship of Mathematics and 
Astronomy. He graduated at Amherst College in 1828. 

While at Williams College, Professor Coffin erected, upon 
the Greylock peak of Saddle Mountair, at a hight of nearly 
4,000 feet above the ocean, an observatory, where continuous 
observations were taken, even through the winter seasons 
when for three months it was impracticable to ascend the peak. 
In this interval the clockwork faithfully did its entire duty. 
The anemometer had been changed by substituting for the 
stream of sand a series of cards half an inch square, 
laid consecutively on a moving band that deposited one 
of them every fifteen minutes. Each card being in- 
scribed with the day and hour it represented, when the 
receptacle marked ‘‘ North,” for example, was examin- 
ed, allthe cards found in it indicated the exact quar- 
ter hour in the past three months when the wind was 
from that direction. 

The work of Professor Coffin’s life was the develop- 
ment of his theory of the winds, under the auspices of 
the Smithsonian Institution. But the great work to 
which he owes Lis celebrity ,in all partsof the world, 
is his treatise on “ The Winds of the Northern Hemi- 
sphere,” published in the “ Transactions on the Smith- 
sonian Institution,” vol. vi., in 1853. The materials 
oa which it was based were derived from all accessible 
sources, including 600 different stations on land, and 
numerous positions at sea, extending from the equator 
to the 83d degree of north latitude, the most northerly 
point ever reached by man, and embracing an aggre- 
gate period of over 2,800 years. In this work Pro- 
fessor Coffin was the first clearly to establish the fact, 
by accurate comparison of observations, that there are 
three great zones of winds in the northern hemisphere 
The first belt is that of the region of the eusterly 
trade winds, extending northward in the western 
hemisphere to about the 32d degree north latitude, 
and in Europe to the 42d degree. The second is the 
great belt around the world of the return trades, in 
which the predominant direction is from the west. 
This extends northward in America to 56°, and in 
Europe and Asia to about 66° north latitude. Be- 
yond this, principally within the arctic circle, is a 
belt of easterly or northeasterly winds. The com- 
mon pole of these belts or zones has not the same posi- 
tion as that of the geometrical pole of the earth. It appears 
to be in latitude 84° and longitude 105° west of Greenwich, 
and has been denominated by Professor Coffin the meteor- 
ological pole. 

These results are in general accordance with the mathe- 
matical deduction from the theory of the winds of the globe, 
which considers them as due tothe combined action of the 
movement produced in the air by the greater heat of the 
equator, and the rotation of the earth on its axis. 

The researches of Professor Coffin also strikingly exhibit 
the fact of the influence of the seasons in modifying the direc- 
tion of the wind, or producing the results denominated mon- 
soons. Thus, along the eastern coast of North America, as is 
shown on the maps, the tendency during the summer months, 
of the opposing forces, is to lessen the dominant westerly wind, 
and this effect is noticed even beyond the Mississippi, as well 
as in the Atlantic Ocean along our coast. The effect is, un- 
doubtedly, due to the change of temperature in the land—the 
temperature ofthe ocean remaining nearly the same during 
the year, while that of the land is greatly increased in summer 
above the mean, and depressed in winter. From this cause 
the air will tend to flow toward the center of the continent 
from the ocean in summer, and from the same center toward 
the ocean in winter. 

After the publication of the work on the winds, he continued 
to collect materials, at first with a view toan appendix, and 
finally extended his investigations to the winds of the entire 
globe.—Popular Science Monthly. 


UTILIZATION OF COPPER SCRAPS IN ELECTRO PLATING, 
M. Charles Guérin has recently invented a mode of avoid- 
ing the use of a copper plate as a soluble anode in eleciro- 
plating, substituting therefor a mass of pieces of the metal. 
By this means he utilized cuttings and other scraps, previously 
deposited films, and, in a word, all the metal which would 
otherwise be thrown aside as useless for such a purpose. 
Fig. 1 is a representation of the receptacle used for hold- 


inches broad, sustained in the bath by the two longitudinal 
rods shown at the top. The acting sides are pierced each 
with about 100 holes, of 0:1 inch in diameter, per 16 square 
inches, and are of oak or beech wood, and about 0°2 inch 
thick. Befcre it is put together, the apparatus is plunged 
ina bath of melted wax or covered with several coats of 
gum lac varnish,in order to protect the parts from the action 
of the acid, and brass screws ate used to connect it together. 


The following practical hints will be of use in selecting 
scraps to fill the receptacle: Choose pieces free from solder 
or rivets of brass or iron. Flatten out with a hammer such 
bits as are curled up, and divide with shears those of ir- 
regular form, so that all may fit closely upon each other. 
With these, pack the receptacle as uniformly as possible. 
For the band of copper, which serves as a conductor, choose 
along piece so that it may bury anew in the mass as its 
lower end becomes dissolved. Every four or five days stir 
the pieces vigorously with a brass rod, so that they may be 
freed from any film of impurity which may form upon 
them. 

The decomposing action of a current acts in inverse ratio 
to the distance, so that, under ordinary circumstances, the 
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deepest portions of the molds are the weakest. 
decided inconvenience in cases of objects in high relief and 
which are liable to prolonged rubbing or repeated shocks. 
The soluble anode, in its rectangular form as before de- 
scribed, acts exactly as a plate, and hence gives proofs of un- 
equal thickness; but if the active surface of the receptacle, 
instead of being flat, be so disposed as to form a sort of coun- 
terpart, following the contour of the mold, the deposit will 
have a uniform thickness. This is illustrated in Fig. 2. 


M N is the inold in section; over it,at a distance of 0°3 inch, 
is arranged a gutta percha box, O P, of which the bottom is 
perforated with a large number of small holes. This box 
first has its bottom covered with linen cloth,and is then filled 
with copper scraps, and the copper conducting band is in- 
serted. 

In order to localize or concentrate the galvanic action at 
certain places, it is only necessary to heap up the copper 
pieces at the desired points; and conversely, when a part has 
become covered with a deposit of sufficient thickness, it is 
obviously unnecessary to employ the protecting coverings of 
wax or gutta percha ordinarily used with plate anodes. The 
mode of forming the gutta percha counterpart, consists in 
coating the interior of the mold with several layers of fine 
thin plaster for a thickness of 0°3 inch. This is allowed to 
harden. Into the hollow cast the gutta percha, softened by 
warm water, is pressed with the hand,so as to cause it to con- 
form to the indentations of the plaster, care being taken to 
keep it of uniform thickness. After cooling, it is easily re- 
moved and, after perforation, is ready for use as above de- 
scribed. It is of course a reduced copy of the interior of the 


mold. 
-_ 1 8 2 


A GOOD advertisement in a widely circulated newspaper is 
the best of all possible salesmen. It is a salesman who 
never sleeps and is never weary; who goes after business 
early and late; who accosts the merchant in his shop, the 
scholar in his study, the lawyer in his office, the lady at her 
breakfast table; who can be in a thousand places at once, and 
speak to a million people every morning, saying to each one 
the best thing in the best manner.—Rowell’s Reporter. 


HO 
PRoFEssor LE ConrTE, in the American Naturalist, in his 
paper on economic entomology, gives an instance in which all 
the caterpillars in a nine acre piece of woods were destroyed 
by a disease which had been communicated to them by a sick 
silkworm. The same principle might be used in destroying 
the cotton worm and others of like nature. 
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This is a| splendor. 


Recent Meteors. 

On the evening of December 24, 1873, a brilliant meteor was 
seen in the Statesof Pennsylvania, Maryland, and the District 
of Columbia. The Washington Star gives the following parti- 
culars : 

“« About 7.40 o’clock on Wednesday, December 24, one of 
the most brilliant meteors ever seen in this section of the 
country passed over the District. Its intense brightness 
strongly illuminated all terrestrial objects, and was visible 
even in gas-lit parlors ,and it disappeared with a loud explo- 
sion. It was first seen a little south of east, and its course 
was about northwest by west. It seemed about half the 
diameter of the full moon, and left a track of light apparently 
extending thirty or forty degrees. Windows were rattled by 
the explosion, and one of the most dilapidated buildings 
in the district—the sixth precinct station house, cor- 
ner of Ninth and K streets, was shaken somuch as to 
throw down some of the plastering.” 

The Fairfax, Va., News says: “ On Wednesday night, 
about the hour of 8 o’clock, an aerolite passed over this 
region, lighting up the country like midday, and is 
supposed to have exploded, from the sound which fol 
lowed, which was equalto that of the heaviest ar- 
tillery, jarring.the houses all through this section of 
country.” 

The Alexandria, Va., Sentinel says: ‘‘ About 7 o'clock 
on Wednesday evening, King street being at the time 
crowded with persons seeking the stores or enjoying 
the Christmas Eve sights, a meteor of most remarkable 
size and brilliancy shot athwart the sky from east to 
west, directly over the city.” 

From an occasional correspondent near Vienna, Md., 
we have received the following: ‘‘ About 7.30 o’clock 
on Christmas Eve night, a very loud clap of thunder was 
heard, and a most vivid flash of lightning seen in the 
country around Vienna, Falls Church, Langley, and 
Lewisville, Va. Just before the report a shock like 
that of an earthquake was felt, shaking houses, etc. 
and the very earth itself.” 

Residents of Coatesville, Pa., and vicinity report 
that they also felt a severe shock about 8 o'clock on 
Christmas Eve. They attributed it to an earthquake. 
Houses were shaken, windows rattled, and a rumbling 
noise was heard. From Sandy Spring, Md., Mr. 
Henry C. Hallowell writes to the Baltimore American 
as follows: ‘It was my happy fortune, last evening, to 
witness one of the most magnificent spectacles I have 
ever beheld—the passage of a meteor of surpassing 
At 8 o’clock I was startled by a brilliant light 
encompassing me, and by the rapidly moving shadows. 
On looking up I saw a meteor, about one sixth the size 
of the full moon, of elongated shape, the body of it of an in- 
tense greenish white, and the head or front part red or blue, 
with some scintillations. A trail extended about three degrees. 
When I first observed it, it was duesouth, and of an elevation 
of about fifty degrees. The light was so brilliant that the 
family within the house were startled by the dimming of the 
lamps and by the greenish light upon the wall, and rushed 
to the window to see the cause. The whole landscape was 
illuminated for the distance of a mile. A laborer about 
two miles from my point of view was startled by the sudden 
light and the moving shadows of the trees, and thought some 
concealed boys were playing a Christmas trick uponhim. On 
looking up, he says, he saw something a great deal brighter 
than the moon, thatmoved about a mileand a half through the 
sky. Atter the disappearance ofthe meteor, at times variously 
estimated from one half minute to four minutes, the latter 
being my own judgment, there wasa sharp report that shook 
the windows, and some say the earth. From the length of 
time after the disappearance of the meteor, I supposed it the 
report ofa cannon. I confessI was too much startled and too 
lost in admiration to make an accurate estimate as to hight 
and direction, but the above are approximately correct. My 
position is in Sandy Spring, Md., 600 feet above tide water, 
eighteen miles north of Washington, latitude 30° 9’.” 


A Meteor in Nevada. 

A meteor of uncommon brilliancy was seen at Virginia City, 
Nev., about 6 o’clockon the evening of January 6, 1873. A 
spectator, describing it, says that suddenly there came a 
flash of light, so dazzlingly white and bright that it caused him, 
for an instant, to close his eyes. Opening his eyes, almost 
instantly he beheld, falling perpendicularly from the heavens, 
aballof what seemed white fire, of intense brilliancy, about the 
size ofa wash tub. The huge meteor descended as swiftly 
as a flash of lightning, apparently falling directly to the earth. 
Just before it passed down, the meteor divided into a great 
number of fragments, apparently about the size of a man’s 
fist. These, darting and showering down from the main globe 
of fire, presented much the appearance of the ribs of an um- 
brella when stripped of its covering, the streaks of fire stream- 
ing down on all sides of where the main ball or nucleus had 
been seen. Althoughthe meteor was of a pure, dazzling 
white color, it threw a bright blue glare upon the buildings 

A New Alkaloia. from Morphia. 

A new substance has been prepared, by G. Nadler, by the 
action of an ammoniacal solution of cupricoxide on morphia. 
Its chloride is of a brilliant white color, and is easily soluble 
in hot water, in which the ammonia throws down an amor- 
phous precipitate, that remains unchanged in the air in the 
moist state. With concentrated sulphuric acid, it becomes 
of an intensely green color. From the potash solution, when 
boiled, the alkaloid separates in scales having the luster of 
silver. Itis, moreover, distinguished from morphia by the 
trifling solubility of its sulphate, and from apomorphia by 
its stability in moist air. 
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NEW ENGLISH THRASHING arrangement for discharging chaff 


MACHINES, at the front end of the machine, 
We are indebted to Hngi- oe ~ : where it mixes at once with the 
neering for the annexed en- he 4 S ears, broken straw, etc. 


gravings of some new thrash- 
ing machines, invented and 
manufactured by Messrs. Ran- 
somes, Sims, and Head, of the 
Orwell Works, Ipswich, En- 
gland, and which recently at- 
tracted considerable attention 
at the Vienna Exposition. The 
construction of the various 
forms of the apparatus will be 
readily followed from che de- 
tails in the illustrations. 

Fig. 1 is a quick delivering 
double blast implement, espe- 
cially suitable for the large 
corn-growing districts of the 
West, and made of very great 
capacity. The sheaves are fed 


Two other machines (not illus- 
trated) are manufactured by the 
same firm, the object of which is 
rather perfect thrashing than quick 
work. The construction is essen- 
tially the same as above described ; 
the straw shakers, however, being 
double, are provided with a pud- 
dler or transverse bar, which is 
armed with forks, and serves to 
distribute evenly the straw. The 
most novel feature is that the 
chaff can be delivered at the front 
instead of the back of the ma- 
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have also recently exhibited ma- 
chines of similar description, in- 
into the hopper as fastas they tended for use in countries where 
can be delivered (for a speed : > beeetsaiauanees - . z : ea the straw is extremely hard and 
of 1,000 to 1,200 revolutions is Fig, 1._THRASHING MACHINES AT THE VIENNA EXPOSITION. unfit for the consumption of cat- 
the working rate), pass upon tle without being previous!y 
the drum, which is made very heavy andis fitted with the | ical drum, the inside of which is serrated ; and the grain, be-| bruised and softened. One of these machines, shown in 
usual twisted beaters, and thence between it and the con-|ing driven against these serrations, is effectually cleaned. | section in Fig. 2, can, when it is desired to deliver straight 
cave, which is made of malleable cast iron gratings, on to a| From the cleaner the grain slides down an inclined plane to | straw, be used as an ordinary thrasher, the crushing rollers 
wrought iron frame, the gratings being placed in sections, | a sieve, the under side of which is exposed to a blast, which | in this case being covered up and the straw delivered in the 
and secured so as to be easily removable. After being forced | strikes the grain as it pours intoa hopper. The latter is di-| usual way. But there are provided two drums of sheet iron 
through the narrow with cast iron heads, with 
space between the dri- their spindles in long bear- 
ver and the concave, and ings in standard brackets. 
thus being relieved of Both are driven off the 
the greater part of the main shaft, the upper 
grain, the sheaves pass one at a speed of 1,000, 
ont upon the first straw and the lower at 900, revo- 
shaker, which extends lutions per minute. In 
from the concave with the top drum, attached in- 
«. considerable inclina- side and projecting from 
tion upward, to about the outer face, are three 
midway the machine, spiral rows of knives. The 
where they fall upon a latter are straight and 
second and similarly in- slightly tapering, with the 
clined serivs of shakers, edges sharpened on all 
placed at a lower level, their sides. They are 
and by these are carried grouped in pairs, each two 
to the delivery at the blades being only so 
front end of the thrash- far apart as to permit a 
er. The shakers con- single blade of similer 
sist of a number of construction to pass be- 
short curved blades set tween them. These single 
on an endless band, a blades are attached to the 
series of these being concave in connection 
placed side by side, so with which this drum 
as to occupy the whole works, like the main drum 
width of the machine; at the back of the ma- 
and as the set of the chine. The straw, pass- 
blades is different in ing off the shakers be- 
each row, the straw is tween these Knives, is ef. 
seized by a very large fectually cut up into pie- 
number of points as it ces of irregular size and 
leaves the concave, and fonn. Passing then upon 
is so agitated that the the lower drun, it is still 
grain is effectually re- further bruised by the se- 
moved. cond set of knives; these 

The loose wheat sha. latter, of which there are 
ken out passes between four rows attached in spi- 
the spaces in the sha- é . eS rals around the bottom, 
kers on to close trays, = , : : are single and run between 
parallel to and immediately below them, and thence falls| vided by a vertical plate, which is placed below the edge of | a double set of similar knives fixed in the concave, and these 
upon the large top riddle or ‘‘ jog shoe,” extending for about | the sieve, so that the cataract of grain would only just fall effectually complete the bruising operation. Connected with 
two thirds the length of the machine. This is suspended in| on one side if there were no blast; but the action of the fan|this machine is an independent apparatus for raising the 
the usual manner, and the grain falls through holes in its|is sufficient to throw out the dirt, light grains, chaff, etc., | chopped straw as it leaves the drum and depositing it away 
bottom to the lower riddle, the larger bodies being shaken | upon the other side of the plate, and effect a perfect division | from the machine. This consists of an elevator on a sepa- 


off the front edge of the top one. The lower riddle is driven | of the grain. A special feature may also be noted in the | rate carriage (Fig. 3), having at the lowest point a fan driven 
off the same crank as by the engine, and 


the upper one, exposed Fig. 4. which communicates 


to the blast from the ii on the one side with 
fan, and the chaff and : the bruised straw de- 
other impurities are ~ r UAH —— livery, and on the other 


a — 


blown off, falling inthe 
front of the machine, 
and, mixing with the 
large waste, shaken off 
the upper jog shoe. 
From the lower riddle 
the grain falls into the 
elevator box ; the eleva- 
tor, which is vertical 
and inclosed in a box 
outside the frame, lifts 
it nearly to the top of 
the machine and to a 
point just behind the 
drum and concave. 
From the elevator the 
the grain, if very smut- 
ty so as to necessitate 
hand winnowing, is de- 
livered directly to the 
sacks, bat ordinarily it 
passes into a_ barley ous stream. 
avyner and chob cleaner, : - vec ema au 
which consists of a con- cs i / ee ee 


with a long wrought 
iron tube, the length and 
angle of which may be 
varied at will. The tube 
is about 12 inches in 
diameter, and is con- 
nected at the bottom by 
a joint to the fan casing ; 
and at the front end of 
the frame is a pair of 
light jibs, to which it is 
secured by a _ chain 
which passes over a 
winch, also mounted on 
the carriage, and by 
which the elevation of 
the discharge tube is 
regulated. The action 
of the fan drives the 
bruised straw through 
the pipe in a continu 
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(represented in perspective in Fig. 4), the actionissuch as to 
cut and bruise the straw and, at the same time, extract the 
grain. The relative position of the two cylinders is hori- 
zontal, instead of vertical. The grain passes to a stepped 
riddle, from which the chopped and bruised straw falls to a 
second one, and travels forward towards the front end of the 
machine, dropping the grain still contained in it until (by the 
time it has reached the end, where there is a third roller for 
further bruising the straw, if desired) all the grain has been 
separated, and has fallen in the system of riddles beneath, 
where it is exposed to the action of the blast, and is treated 
as in an ordinary machine. 


a ne 


Correspondence. 


The Relative Attraction of the Earth and the Sun. 
To the Editor of the Scientific American : 


A correspondent suggests, on page 68 of your current vol- 
ame, the construction of scales, of the capacity of several 
tun3 and of the utmost possible delicacy, in order to decide 
whether really the solar attraction causes, under the equator, 
a difference in weight at midday and midnight, and if so, to 
ascertain whether astronomers have not miscalculated the 
relative masses of the sun and the earth. This suggestion 
calls for a few remarks. 

In the ‘irst placa, mozt delicate scales are not those of great 
capacity, but those of comparatively small size. As the 
weight of avy piece of machinery or structure in general in- 
creases as the cubes of the dimensions, very large scales 
have a great deal of their,own weight to carry, which of 
course interferes with their relative sensitiveness. The pro- 
position to make a scale of 10 tuns capacity, able to show a 
difference of some 24 lbs. more or less, suggests a delicacy 
of only 24 in 20,000, or ‘gygrd part, and when weighing to 
within dramy, adelicacy of one ten-thousandth part, of the 
load. It is doubtful if large scales could be made of such 
sensitiveness: while, on the other hand, the superior kinds 
of large sized chemical scales easily indicate differences in 
weight of aone millionth part of the load. Therefore, in 
placeof taking 10 tuns, we mustrather make the experj- 
ment with 100 grammes, and may then easily find the diff¢r- 
ence to within a milligramme, which is the hundred-thou- 
sandth part of the load. i 

But it must not be forgotten that the ordinary scales can- 
sot be used for such an experiment, as the diminished gray- 
itation will act equally on both sides, and the equilibrium, 
when once established, will not be disturbed by any change 
in the amount of gravitative attraction. In order to ascer- 
tain the latter, we must counteract gravitation by other 
forces, for instance, those of springs; and if we suspend a 
weight by a proper system of springs (spiral springs would 
be best) and notice the different amounts of extension, under 
different conditions hut at the same temperature, we may 
arrive atsome kind of measurement of the changes in the 
attraction of gravity. Such an arrangement was many 
years ago proposed by Sir John Herschel in order to practi- 
cally verify the existence of the increased gravitative ac- 
traction when nearing the terrestrial poles; he did not, how- 
ever, propose to use it as an instrument of measure, but as 
a simple rough indicator ; for mathematics applied to mechan- 
ics give all the data for calculating these amounts to any de- 
sired degree of accuracy. It is so with the subject in ques- 
tion; the difference in the amount of solar attraction on 
terrestrial bodies under the equator at midday or midnight has 
not only been settled, but, being the cause of one of the 
great tidal waves (the other wave being due to the moon), 
has been submitted to a series of rigorous calculations and 
observations. The result of these calculations, combined 
with some other considerations, has been that we have al- 
ready come to the conviction that the mass of the sun, as 
thus far adopted, has been overrated nearly one tenth, and 
its distance one twenty-eighth part; and that therefore all 
our astronomical tables have to be reduced by these two co- 
efficients, except the table of the elements of the moon, which 
is correct. The reason that this has not been done already 
is that thera is stilla slight uncertainty in these coefficients 
of correction, which will be definitely settled this very year 
by the observations on the transit of Venus, by which we 
shall be able to accomplish a full and precise settlement of 
this important question, and ascertain the distance of the sun, 
and consequently its mass, with an accuracy far surpassing 
anything which could possibly be accomplished by experi- 
ments on gravitation, which,at the very best, can demonstrate 
nothing more than the reality of the changes in the solar at- 
traction, but not, with any available degree of accuracy, the 
amounts of the eame. P. H. VANDER WEYDE. 

New York city. 


e 
Towers and Spires. 


To the Editor of the Scientific American: 


There is av admirable illustration in your paper of Janu- 
ary 24, showing the hight of some of the most famous struc- 
tures in the world, in comparison with the iron tower which 
it is proposed to erezt at Puiladelphia us a centennial monu- 
ment. It has occurred to me, however, that your readers 
might infer from the picture, or from the description of it, 
that the spire of Cologne cathedral has already reached its 
prvjected hight of 501 or 507 feet. The fact is that it has 
risen (or rather they have risen, for there are to be two of 
these lofty steeples at the west front of the church) only a 
little above the ridge polo of the edifics, which is about 250 
feet high. The only completed spire is a slender iron one at 
the junction of the nave and transepts. Ido not know the 
exact hight of this light and graceful pinnacle, but it cannot 
much exceed a hundred feet above the roof. The other 


spires, which are marvels of Gothic grandeur and beauty, are 
slowly working upward, and it may be many years yet before 
they attain their stately perfection. I saw them in 1868 and 
again in 1872, and the progress made in the interim was ap- 
parently but slight. 

I may add that there are several very lofty spires that do 
not appear in your picture. The hight of the central spire 
of Rouen cathedral is a little greater than that of Strasbourg, 
being 482 feet, according to good authorities. It isan ugly 
affair of iron lattice work, built a few years ago to replace 
the ancient wooden steeple, burned in 1822. It forms a fear- 
ful contrast to the beautiful old towers of the west front, of 
which, by the way, there is an excellent picture in Black- 
burn’s ‘“‘ Normandy Picturesque,” lately reprinted by Osgood 
& Co. The author remarks: ‘‘ The central spire in the back- 
ground is really of cast iron, and stands out, it is fair to say, 
much more sharply and painfully against the sky, than in 
our illustration; * * * our artist evidently could not 
bring himself to copy with literal truth this disfiguring 
element in the building.” 

Another of the loftiest spires of Europe, and a really fine 
one, is in Bruges, in Belgium. It is the steeple of the ven- 
erable church ef Notre Dame, which dates back to the 12th 
century. The spire, properly so called, was rebuilt a few 
years since, the original one having begun to lean and threat- 
ening to fall. Its hight is given by Baedeker, in the first 
edition of his ‘‘ Belgium and Holland,” as 442 English feet; 
but in the second edition (1870) it is put at 468 feet. I have 
seen it elsewhere stated as 450 feet. Taking the most mod- 
erate of these figures, it is certainly one of the two or three 
tallest steeples in Europe or the world. It looks taller than 
the Strasbourg spire, probably because there are no very high 
buildings near it. Like many of the Belgian steeples, it is 
built of brick, and, though it lacks the profusion of Gothic 
ornament that makes the Strasbourg spire so beautiful, it is 
remarkably graceful in its outlines, and altogether one of the 
most admirable structures of the kind that I have seen. The 
chancel is the one that contains the tombs of Charles the 
Bold and his daughter Mary, world-renowned as works of 

nonumental art. 

The highest spire in Great Britain is that of Salisbury ca- 
thedral, commonly put at just 400 feet; but the tallest 
erections of any kind are two chimneys in Glasgow, which 


are respectively 450 and 468 feet in hight. R. 
ee 
Application of Dr. Vogel’s Recent Discovery in 


~- Photography. 
To the Hditor of the Scientific American: 


The interest which you and some of your readers take in 
photography may render the following worthy of note: 

Dr. Vogel has discovered that a sensitive collodion film of 
iodide of silver, when covered with some coloring matter 
which obstructs certain rays of light and does not inter- 
fere with other rays, becomes sensitive tothose other rays, 
that is, those rays which ara obstructed act photo- 
graphically upon that film, just in proportion as they 
are obstructed. If the yellow rays are stopped, then the 
film becomes rensitive to yellow light, and yellow objects, 
which have heretofore been considered non-actinic, can thus 
be photographed as easily as blue objects have been. If this 
be so, then it is one of the most important discoveries that 
have been made in photography since the discovery of that 
art. It will enable us to depict objects of all colors, the in- 
ability to do which has been a great stumbling block in the 
way of photography. I need not mention the numerous 
ways in which it may be applied: suffice it to say that here- 
tofore only one of the four primary colors has been consid- 
ered to be actinic, that is, the blue. As tothe theory of the 
above, you are well aware that there are two theories regard- 
ing the action of light on the sensitive film, one called the 
chemical, the other the physical theory. In the first, it is 
claimed that the reduction of the silver is done while the 
light is acting upon the film. In the second, it is claimed 
that a tremulous or vibratory motion is communicated to 
the film by the vibrations of light; and that when the devel- 
oping solutionis applied, the reduction takes place. Ineither 
case, it is the vibrationof the light thatdoes the work. The 
reason why iodide of silver is more sensitive to the blue 
ray is, it is thought, that the wave length of that ray coin- 
cides more nearly with the size of the particles of the iodide 
of silver, thereby disturbing or tearing themapart more. If 
a sensitized iodide of silver film be held before white light, 
it will be seen that the only color apparent is the orange; 
and that blue objects appear black when viewed through it, 
showing that the blue rays are all obstructed. That film is 
therefore sensitive to blue light. Again, suppose we give 
that film a blue color, then the orange or yellow rays are 
stopped. As action and reaction are equal, the amount of 
resistance exerted by the film is equal to the amount of light 
stopped ; and the ray which is then most obstructed has the 
greatest action on the film. Taking this view of the matter, 
it seems to me quite reasonable that any ray may be made 
actinic. D.C. C. 

New York city. 


=e SE 
The Railways of Great Britain. 

The leading featuras of the railway system of the United 
Kingdom, at the end of 1872, may be thus summarized: A 
total sum of $2,845,236,730 had been expended on 15,814 
miles of railway, or nearly $180,000 per mile. There were 
10,933 locomotive engines, or about 1 to every 3 of e. mile; 
and 337,899 vehicles, or about 214 per mile, besides the 
wagons of traders and companies other than railway com- 
panies. By the running of trains for 190,920,719 miles, 
$256,520,570 were received during the year, of which $128,- 
261,915 were expended in working and maintenance, and 
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$128,258,655 remained as net profit, so that as nearly as pos- 
sible one half the gross receipts were expended in earning 
them. There were 422,874,822 passenger journeys, besides 
272,342 season ticket holders; and 179,302,121 tuns of goods 
and minerais were conveyed. The average rate of dividend 
on ordinary capital was 5°14 per cent, and upon the total 
capital 4:95 per cent, including $164,507,880 of ordinary 
capital, part of $212,913,185 of total capital, which received 
no interest or dividend. The average cost of working each 
train was 64'64 cents, per mile, and the average receipt from 
each train was 12912 cents per mile; so that the average net 
profit from each train was 4°58 cents per mile; while the 


total cost of working was $8,110 per mile, and $16,220 per 
mile was received. 
4 Op ae 
ASTRONOMICAL NOTES. 
OBSERVATORY OF VASSAR COLLEGE. 


For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for February, 1874. 
Mercury. 

On the 1st Mercury rises at 7h. 24m. A. M., and gets ut 
4h. 58m. P. M. On the 28th, Mercury rises at 7h. 26m. A. 
M., and sets at 7h. 18m. P. M. 

It should be looked for after sunset during the latter part 
of the month, us it reaches its greatest angular distance 
from the sun on the 2d of March. 

Venus, 

Venus rises on the Ist at 7h. 6m. A. M., and sets at 4h. 
42m. P.M. On the 28th it rises at 6h. 50m. A. M., and sets 
at Sh. 48m. P. M. 

Venus is very unfavorably situated for observation 
throughout the month; it passes the meridian very nearly 
with the sun, and its apparent diameter is very small. 

Mars, 

Mars rises on the 1st about 9 A. M., and sets before 9 P. 
M. On the 28thit rises about 8 A. M.,and sets before 9 P.M. 

It will be seen that it is above the horizon during the day 
time, and can be seen only for a few hours after sunset. 

Jupiter, 

Jupiter is coming into better and better position. It rises 
on the Ist at 9h. 15m. P. M., and sets at Qh. 25m. A. M. 
On the 28th it rises at 7h. 16m. P. M., and sets at 7h. 30m. 
on the morning following. 

The various changes of the moons of Jupiter can be seen 
with a small telescope. On the 17th, (according to the 
American Nautical Almanac) the largest of these satellites 
will pass between the planet and the earth, and seem to tra- 
verse the disk of Jupiter. A powerful telescope will show 
it projected upon the planet’s disk for several bours in the 
evening, while to glasses of low power Jupiter will appear 
to have but three moons. 

The same phenomenon can be seen on the 24th, but at a 
later hour of the night, and again on the 3d of March, as 
this satellite revolves around Jupiter in about 7 days. 

Saturn, 

Saturn is above the horizon in the day time, rising at 6h. 
59m. A.M. on the Ist, and setting at 4h. 35m.P. M., while on 
the 28th it rises at 5h. 20m. A. M., and sets at 3h. 5m. P. M. 
It will be seen that it is useless to attempt to make observa- 
tions upon this planet. 


Uranus, 

On the 1st Uranus rises at 4h. 44m. P. M., and sets at 7h. 
9m. A. M. On the 28th it rises at 2h. 52m. P. M., and sets 
at 5h. 16m, A. M. ofthe next morning. As its northern de- 
clination is about 19°, it attains an altitude of about 67° 
when on the meridian, which it passes at midnight on the 
3lst of January, and near midnight during the first half of 
the month. It is among the stars of Cancer, can be readily 
found with a telescope cf moderate power, and will be 
known from a star by its showing a measurable disk. 

Neptune. 

Neptune can be seen well only by means of a powerful 
telescope at any time, and at present is not well situated. It 
comes to meridian onthe ist at 4h. 51m. P. M. and onthe 
28th at 3h. 7m. P. M. 

Barometer and Thermometer. 

The meteorological journal from December 14 to January 
17 gives the highest barometer, January 17, 30 48, the lowest 
barometer, December 28, 29°33; the highest thermometer, 
January 4, at 2 P. M., 52°; the lowest thermometer, Jaruary 
17, at 7 A. M., —1°5°. 

Amount of Rain, 

Tie snow and rain which fell between the morning and 
evening of December 19 amounted to 0:27 inches. 

The rain which fell between the morning and evening of 
January 2 amounted to 0°3 inches. 

The rain which fell between the afternoon of January 5 
and the evening of January 7 amounted to 3'2 inches. 

Auroras were seen on the evenings of January 15, 16, and 
17. 

Sun Spots, 

The record extendsfrom December 17 to January 19, in- 
clusive, observations being omitted during the holidays on 
account of the absence of the observer. The clear days of 
the remaining time were the 15th and 17th of December, the 
9th, 10th, 17th, and 19th of January. Spots have been small 
and generally few. Thoseof the 9thand 10th were identi- 
cal in appearance, their positions only differing by the mo- 
tion of the sunon its axis. On January 19, eleven were 
scattered over the disk, eight being in pairs, the remaining 
three solitury. Some of these were identical with those of 
the 17th. Faculz have been unusually scarce. 
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PROFESSOR AGASSIZ ON THE DARWINIAN THEORY.--- 
INTERESTING FACSIMILE LETTER FROM THE GREAT 
NATURALIST. 


Machinists in the Navy. 
Mr, J. O. Adams writes to inform us that an important im- 


Latest News from the Sun. 
At a recent meeting of the Royal Society, Mr. ‘.ockyer 


provement in the status and emolument of the machinists of | gave the results of his recent stud.es in relation te the spec- 


The fact of the strong antagonism which the late Profes- |thenavy has recently been made. They are to be petty officers | trum of the sun. 
sor Agassiz always manifested toward the Darwinian theory | of a superior grade, and are to have a separate mess, which 


is too well known to need any reiteration here. 
nized leader of the anti-evolutionists, during the latter part 
of his life no small portion of his efforts 

were directed toward combatting views 

which he believed not only merely 
erroneous, but both baneful and detri- 

mental to true scientific advancement. In 

this connection the autograph letter, 

which we produce (by the photo-engraving 

process) in fac simile herewith, is invested 

with unusual interest, for in it, and in 

even fewer words than the concluding 
paragraph of the first essay of that se- 

ries which it was his fate never to com- 

plete, the great scientist sums up his con- 
demnation of the theory which to Lim 

was destitute alike of foundation and 

truth. 

We are indebted for the letter to Mr. ‘ 
James H. Parsons, of Franklin, N. Y., 
who, in an accompanying letter, tells us 
that, after reading one of Agassiz’s lec- 
tures on “The Egg,” in which Darwin- 
ism suffered some heavy blows, he wrote 
tu the Professor on the other side of the 
question, and described some monstrosi- 
ties or “sports” which he had lately en- 
countered. Ourcorreapondent suggested 
that these ‘‘sports ” might perpetuate 
themselves, that subsequent generations 
might depart still further from the origi- 
nal types, and so anentirely new species 
result. To which Agassiz replied in the 
letter we present. We need hardly add 
that to every inquirer into the secrets of 
Nature, to every seeker of ecientific truth 
for its own sake, the words should re- 
miin indelibly impressed upon the me- 


mory. 
a 


Air Supply for Miners and Divers. 
Humboldt*invented an apparatus, filled 
with compressed air, which could be car- 
ried upon the back and was provided 
with a breathing tube and a mouthpiece 
with double valves, so that the fresh air 
was admitted fromthe vessel and the 
consumed air discharged into the irrespi- 
rable atmosphere. This apparatus was 
then improved by Boisse and Combes, and 
Jater by M. Rouxquayrol, mining engi- 
neer, of St. Etitrnne, and M. Deuayrouze, 
manufacturer, of Paris, to such a degree Z 
that we now possess an entirely reliable VA 
arrangement, both for diving in water and 
foul air, and which, at the same time, will 
supply asubmarine lamp ora Davy safety 
lamp with fresh air. The apparatus used 
in German mines are of several kinds. A 
watertight dress, with helmet and the air 
regulator, serves for diving in water, o, 
the latter is used alone in combination 
with a nose squeezer. In irrespirable or explosive air, the lat- 
ter alone is employed, either as a low pressure apparatus, when 
the diver remains in connection with the air pump through 
a hose, or as a high pressure apparatus, when air compressed 
to 25 atmospheres (375 lbs. per square inch), is carried on a 
barrow in strung steel cylinders, which will make the diver 
and his light independent for three hours. The regulator is 
of a very ingenious construction, and expands the compressed 
air just as much as the pressure of the surrounding atmo- 
sphere will allow, and no high pressure air can ever enter in 
the lungs and endanger the life of the diver. The physio- 
logical effect of compressed air upon the human body has 
been noticed by Edmund Halley, who complained of pains 
in the ears when going too quickly under water. Some divers 
jn (terman mines noticed below water a slight giddiness and 
pains in eyes and ears, ata depth of only 30 feet, though 
many have descended over 130 feet. Professor Rameaux, of 
Strasbourg, supposes that the blood gases, carbonic acid, ni- 
trogen, and oxygen, are strongly compressed by the pressure 
upon the lungs and blood vessels, and when this pressure 
suddenly ceases they will at once expand and act just as air 
bubbles, which are introduced in the air vessels, namely, 
they will cauge pains, fits, or death. Dr. P. Bert hag con- 
firmed this view through experiments which he made with 
animals. He concludes from them that a diver can be ex- 
posed witout danger to a pressure of five atmospheres—- 
75 lbs. per inch—or 130 feet of water, while at 280 feet to 
280 feet danger becomes imminent; and Dr. A. H. Smith. of 
New York, examined quite healthy men with the sysmo- 
graph, after they had been exposed one to one and a half 
hours to 15 to 17 Ibs. pressure of air in caissons; he found 
that the beats had increased from 82 to 84 up to 114 and 126 
per minute, that the volume or intensity of the pulse, bow- 
ever, had greatly diminished. The men also perspired free- 
ly, which, however, was probably due to the very moist, al- 
moat saturated, air of the caissons, Underall circumstances, 
it is well established ay a principle that only perfectly heal. 
thy persons should be admitted to work in highly com- 
pressed air.—inginecring. 


FACSIMILE LETTER 


The recog- | be under their own control. 


The previous researches having shown that the former 
test for the presence or absence of a metal in the sun, pame- 


The pay has been increased, since January 1, 1874, from| ty, the presence or absenca of its brightest or strongest lines 


Gh Sp Ges / ‘69 1 


OF PROFESSOR AGASSIZ ON 


61.50 to $76.50 per month, which latter amount is still fur- 
ther increased, if the ration be commuted, to 884, or $1,008 
perannum. The duty imposed is totake charge of the en- 
gine and fire room watches, under the direction of the engi- 
neer officers. The qualification is to have had some experi- 
ence in running the engines of steamers. A candidate may 
enter the service by applying at any recruiting rendezvous, or 
to the commandant of any navy yard, for examination; or he 
may beexamined bythe chief engineer of a vessel going 
into commission. 


oe __-_____—_ 
Ride Hook. 

A correspondent of The Field describes an old rifle hook 
as follows: “The blade, A, made of hard brass, folds down 
into the stock; and when open, keeps so with a snap catch. 
In case of pursuit by a wounded buffalo, panther, or other 
dangerous game, you could hook the rifle—I cannot forbear 
from saying after hooking it yourself—on a branch of some 
friendly tree, and pull yourself out of danger. The catch 
was no doubt added to prevent the blade from closing by 


the upward movement of the stock against abough. The 
rife I mention must have becn seventy or eighty years oid, 
and the workmanship and whole contour of the blade were 
evidently of coeval date. ” 
OO 1 Se 

WueEn taken in considerable quantities for a long time, 
alcohol is apt to produce deposit of fat and fatty degenera- 
tion of organs, rendering a person not only less capable of 


| work, but liable to succumb to disease. 
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THE DARWINIAN THEORY. 


in the average solar spectrum, was not con- 
cluzive, a preliminary search for other metals 
was determined on; and as a guide, Mr. R. 
Friswell was requested to prepare two 
lists, showing broadly the chief chemical 
characteristics of the elements traced and 
not traced in the sun. 

The tables showed that in the main those 
metals which had been traced formed stable 
compounds with oxygen. 

The author therefore determined to search 
for the metals which forme? strong ox'des, 
but which had not been traced. 

The result up tothe present time has been 
that strontium, cadmium, lead, cerium, and 
uranium, would seem with considerable 
probability to exist in the solar reversing 
layer. Should the presence of cerium and 
uranium be subsequently confirmed, the 
whole of the iron group of metals will thus 
have been found in the sun. 

Certain metals forming unstable oxides, 
such as gold, silver, mercury, etc., were 
cought for and not found. The same was 
the case when chlorine, bromine, iodine, etc., 
were sought by means of lines produced in 
tubes by the jar spark. These elements are 
distinguishable asa group by forming com- 
pounds with hydrogen. 

It is observed tbat certain elementary and 
compound gases effect their principal absorp- 
tion in the most refrangible part of the 
spectrum when they are rare, aud that as they 
become dense the absorption s.pproaches the 
less refrangible end; that the spectra of 
com ounds are banded or columnar, the 
bands or columns lying at the red end of the 
spectrum; that the absorption spectra of 
chlorine, iodine, bromine, etc., are columnar, 
and that tbege are broken up by the spark 
just asthe band spectra of compounds are 
broken up; and that it is probable that no 
compounds exist in the sun. The following 
facts, gathered from the work already accom- 
plished by Rutherford and Secchi, are sta- 
ted: 

There are three classes of stars: 

1. Those like Sirius, the brightest (and 
therefore hottest‘) stat in the northern sky, 
their spectra showing only hydrogen lines 
very thick, and metallic line: exceedingly 
thin. 

2. A class of stars with a spectrum 
differing only in degree from those of 
the class of Sirius, and to this our sun be- 
longs. 

3. A class ofstars with columnar or banded 
spectra, indicating the formation of com- 
pounds. 

SEE Soh peepee Men 
Fog Dispeiler Wanted. 

The City of New York has, on three or four occasions this 
winter, been enveloped in fogs, occasioning inconvenience to 
paysengers by trainsand ferry boats. A euffering correspond- 
ent of the New York Zereld calls out lustily forthe inven- 
tion of some contrivance forthe artifical removal of the dif- 
ficulty. He says: 

“Cannot man devise some way of dispelling these fogs, at 
least in a measure? Man’s necessity and ingenuity have 
reduced almost every known force of Nature to subserve his 
ends, and can it be that men of science cannot. lift the wind. 
ing sheet from the public convenience on such a morning as 
this? Can you say if heavy concussions have ever been 
trizd as a means of dispelling fogs? As heavy artillery prac- 
tice is invariably followed by rain, the theory of which is, I 
believe, that the concussions cerve to discharge the electricity 
which holds the particles of water apart in the atmosphere, 
would not the same cause produce the tame effect on fogs and 
give them an honorable discharge on the earth in the shape 
of rains?” 

—_—_— ot 8 te 

ALLOY FoR DENTAL PLATES.—Edward Conway, of Day- 
ton, Ohio, makes a dental alloy as follows: Bismuth, tin, 
and Jead are purified by separately melting and pouring upon 
clean marble slabs until all dross is removed, and afterwards 
melting and pouring into lemon juice. The alloy is cem- 
posed of platinum, gold, silver, bismuth, tin and lead. 

4 ee ee -- 

Dr. VEIEL, a prominent German dermatologist, has lately 
cured several cases of lupus by scarification, immediately 
following with cauterization of the diseased parts with a gu- 
lution of chloride of zinc in alcovol (equal parts). Tia ope- 
ration is repeated after 6 to 8 days. 


ee 


Dim writing nearly effaced by age way be restored by the 
application of a solution of prussiate of potash in water. Wash 
she parts with a hair pencil, and the writing will appear if 
the paper hag not been destroyed. 
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FIRE AND WATERPROOF CHIMNEY GUARD. 

It is not an uncommon defect ina chimney, which is so 
constructed that the weight of its external upper portion is 
supported by the roof, that, when the lower part of the ma- 
sonry Within the building begins to settle, a separation in the 
brickwork occurs just at or a little below the point of junc- 
tion of chimney and roof. The openingthus made, while 
serving as an entrance for water during rainy weather, also 
allows of the escape of soot, sparks, and flame, thereby ex- 
posing the adjoining woodwork to imminent danger of con- 
flagration. The following description and accompanying il- 
lustration will explain how the inventor below named pro- 
poses, by means of a quite simple device, to overcome the 
difficulty. 

Figs. 1 and 2 are respectively perspective 
and sectional views. The lower or roof cap, 
made of galvanized iron, is in two parts, 
A and B. The funnel, A, is at least one 
inch larger in length and breadth than the 
size of the chimney. Its top is horizontal 
and extends three or more inches above the 
peak of the roof, B; the flange is about three 
inches in width and supports the funnel, 
which is slipped over and soldered to the 
turned up endsof its inner margin, as re 
presented in section, Fig. 2. The roof be- 
ing shingled or covered, the roof cap is put 
in position when the chimney is built 
through. It is located so as to be free from 
contact with the latter and is finally nailed 
fast. 

C is the chimney cap, made sufficiently 
large to slip over the funnel, A, and of sim- 
ilar material. Its sides are three or more 
inches in width, having flanges at least one 
inch wide, bent inward at right angles to 
the faces, forminga part to rest on the outer 
margin of a layer of brick, the top of which 
is from one to two inches above the funnel, 
A. By this arrangement, it is stated, when 
the chimney settles, the upper cap, C, slides down over the 
lower cap, A B, thus offering no obstruction to the set- 
tling, as will be readily understood from the sectional view. 
If the roof is shingled or covered after the chimney is built, 
we learn that the roof cap can be applied by soldering the 
parts after they are placed in position around the chimney. 
In chimneys, however, the base of which is low down in the 
building, and in others the tops of which are high and heavy, 
it is advisable to apply supports at the roof, and to this end 
the inventor proposes a staple, D, Fig. 2, of light bar iron, 
the points about one inch long and the crossbar four and a 
half inches in length, so as to allow it to straddle two layers 
of brick. One of these staples is placed in each face of the 
chimney, where the latter passes through the roof, the points 
entering between the courses of brick, and the crossbar, pa- 
rallel with the face. taking agairst the roof boards. It is 
stated that these staples will not interfere with the settling 
of the chimney, and will hold it as firmly as in the usual 
way of shingling up close. 

Patented December 2, 1873, by Josephus F. Schuyler, of 
Fostoria, Seneca county, Ohio, to whom letters for further in- 
formation regarding sales of territory and shop rights may 
be addressed. 
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PHYSICIAN’S CANE, 
We are familiar with sword canes, with canes with leaden 
heads for use as bludgeons, with walking sticks the staff of 


4 1 Hh 
which is a rifle and the handle the shoulder rest, and even 
with the hollow affairs used by smugglers, in which valua- 
ble laces or dutiable drugs are concealed, and others to which 
canvas seats are attached for artists; but our readers will 
generally agree with us in considering, as a genuine novelty, 
a cane which is, at the same time, a receptacle for all the 
paraphernalia of the healing art—an invention, in fact, 
which may fairly dispute with bread the title of ‘‘ the staff 
of life.” 


Much inconvenience, says the inventor, frequently arises 
from the breaking of phials in the usual pocket cases carried 
by physicians, and the contents are often entirely injured or 
ruined. It occurs to him, therefore, that all the contents of 
the offending case may be stowed away in the cane, as re- 
presented in our engravings. The staff is made hollowand 
the handle fits on by a screw thread. To the handle (Fig. 
1), however, is attached a long case fitting closely within the 
staff, and also hollow. Thespace within the case is divided 
in suitable compartments, into which, through a long open- 
ing, the bottles are slipped. 

The handle itself is made hollow and access to its interior 
given by a screw cover, A, Fig. 2, fitting in its end. It forms 
a receptacle for lancets, scissors, powder knife, a bistoury 
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earth, which are obtained from different quarries, but appear 
to be almost alike. The country where Richthofen discov- 
ered the porcelain earth was covered with the densest vegeta- 
tion of azaleas, rhododendrons, and numerous other fiowers. 


oH? 
Science for Rum Drinkers---Efiects of Alcohol 


on the Body. 

Dr. Brunton remarked that the performance of the vital 
functions depended on oxidation of the tissues and Profes- 
sor Binz’s observation that this was lesgened by alcohol was 
the key to an explanation of its physiological effects These 
may be nearly all explained on the supposition hat the 
power of the nervous system is diminished, different parts 
of it becoming sucessively paralyzed. First, the vasomotor 
nerves become affected and the blood 
nerves consequently dilated. After a 
glass or two of wine, the hands may be 
noticed to be of a very red color and 
plump, showing that arterial blood is 
flowing freely through the capillaries 
and at the same time the veins are dila- 
ted and full. Allthe vessels of the body, 
however, are not dilated at the same 
time. In some persons those of the 
stomach or intestines become dilated; 
and the blood being thus abstracted from 
the head, the brain becomes anemic, and 
the individual dull andsleepy. In oth- 
ers the arteries of the head become di- 
lated first, and in consequence the brain 
receives a full supply of blood, and the 
intellect becomes more vigorous. Ifihis 
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FIRE AND 


or two, and such other pocket instruments needed in every- 
day practice. The invention possesses the merit of novelty 
at least, and is the device of Mr. Milton Osborn, of Albion, 
Mich. 


a a ee 
THE TOSELLI TORPEDO. 

M. Toselli is an Italian inventor who does not believe in 
the use of electricity for the purpose of firing torpedoes or 
blasts. Hesaysit is expensive, uncertain, and often peri- 
lous. 

Fie. 1. ‘The substitute he 
proposes is force, trans- 
mitted tothe firing me- 
chanism through a fine 
hollow thread filled 
with water and acted 
upon by a powerful 
hydraulic press. This 
will be understood 
from our engravings, in 
which Fig. 1 is the 
press, of which P is 
the handle, and on the 
right the hollow wire 
is seen emerging. The 

' diameter of the latter 
is about 0°06 inch. When this tube is once filled, one or 
two strokes of the piston, according to the inventor, are suf- 
ficient to determine an explosion. In Fig. 2, which shows 
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the firing apparatus, A is the nipple, having a fulminating 
Fia. 2. 
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cap SB is the hammer, and C a spring by which it is actua- 
ted; D is a cylinder in which moves the piston, E, through 
the power communicated through the tube, F. When the 
piston, E, is pushed forward, it strikes the spring lever, G, 
pushing it inwards, and this, impinging against the hammer, 
raises it to the position shown in the dotted lines. The lev- 
er continuing its retrograde motion, the hammer slips from 
under it, and is carried by the spring forcibly against the 
cap, thereby causing explosion. 
P+ OO 
The Hone of the Porcelain ot China, 

Baron Richthofen writes from Chinathathe has discovered, 
near Hangtcheu, east of Lake Pajang, the material from 
which the Chinese have for nearly three thousand years 
manufactured their porcelain. He found to his great sur- 
prise that the material isa stone of greenish color, and of 
the hardness of felspar, and is placed in the strata between 
clay slate. The stone is ground into a fine powder, the finest 
particles of which are again separated and formed into small 
bricks. The Chinese distinguish between two kinds of the 
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WATERPROOF CHIMNEY GUARD. 


stage is not passed, the functions return 
to their normal condition, and no harm 
ensues; but if more alcohol is taken, the 
paralysis extends to other parts of the 
nervous system. Sometimes the cere- 
bral lobes, which are the organs of the 
mental faculties, are first affected, and 
sometimes the center, for co-ordinated 
movements usually supposed to be the cerebellum, or, as it 
is often expressed, ‘“‘one man gets drunk in his head, an- 
other in his legs.” When the head is affected, the judgment 
becomes impaired, though memory and imagination may 
still be more active than usual. These faculties next fail, 
and the emotions become hilarious, pugnacious, or lachry- 
mose. Thespinalcord is generally unaffected even when 
the cerebellum is paralyzed ; and a man whois utterly unable 
to walk can still ride, the mere pressure of the saddle upon 
his thighs being sufficient to cause reflex contraction of his 
adductor muscles and fix him firmly on his seat, although 
the upper part of his body may be swaying about like a 
sack of wheat. The cord itself next becomes paralyzed, and 
lastly the medulla oblongata, which regulates the respiratory 
movements. 
[= ee 
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PATENT BARREL HEAD. 

An ingenious device for enabling barrel heads to be readi- 
ly removed and repaired, withont taking off the hoops, is 
represented in the accompanying illustration. The device is 
quite simple, and appears to bea really handy and conve 
nient improvement. It is made in three parts, A, B and C, 
the jointed edges of which, as shown in Fig. 2, are beveled 
off (sections A and C on the top side and section B on the 
lower side) so as to form a solid head both as to inward and 
outward pressure, when the metallic plate, D, is properly 
affixed. Section B is of V shape, and its wide end enters 
the croze, while the point reaches near to the opposite side 
of the barrel, and is held in place by the plate, D, whizh is 
secured by screws to sections A and C. To remove the head 
from the barrel, one of the screws is withdrawn and the 
plate turned on the other screw until it clears section B, 
when the latter is easily removed by the thumb and finger 


inserted in the notches, shown near the end. To place the 

head inthe barrel, the above operation is simply reversed. 

Patented by Mr. Alexander Hanvey, of Steubenville, Ohio. 
SOO 

PROFESSOR JAMES ORTON, of Vassar College, whose inter- 
esting letters descriptive of his recent exploration of the 
great Amazon river have from time to time appeared in our 
columns, has arrived safely home and has resumed his duties 
in the class of Natural History and Zdology. 

Professor Orton states that his travels extended from the 
mouth of the Amazon river through the Southern Continent 
to the Andes, and over them to Lake Titicaca in Peru. In this 
classic region, 12,000 feet above the sea, he found the ScIEN 
TIFIC AMERICAN regularly received and highly prized. 


FEBRUARY 7, 1874.] 


Scientific American, 


87 


PROFESSOR PROCTOR’S ASTRONOMICAL ‘LECTURES, 

Professor Richard A. Proctor, the distinguished English 
astronomer, recently delivered a series of lectures in this 
city. The course began with masterly discourses upon the 
sun, the planets, and comets and meteors, which were illus- 
trated with photographic views and diagrams thrown upon 
the screen by the magic lantern, and which consisted in clear 
explanations of the present state of scientific knowledge re- 
garding these heavenly bodies. As the subjects above noted 
have, however, already found full and recent elucidation in 
our columns, notably in the published abstracts of the lec- 
tures of Professors Young, Morton, and others, we pass at 
once to the consideration of the very interesting topic of the 
fourth discourse—the moon. * 

The moon’s diameter 
is 2,100 miles, and she is 
distant 288,828 miles. 
Her surface is less than 
our globe in the propor- 
tion of 1 to 184, or, in 
other words, includes 
about 14,600,000 square 
miles, equal to the com- 
bined extent of North 
and South America. The 
volume of the moon is 
to that of the earth as 1 
to 494, andthe relative 
masses as 1 to 81. 

The speaker had heard 
that the observatory to 
be established on the 
Rocky Mountains will 
bring the moon within 
thirty miles of us; but 
that is impossible. The 
optical image formed by 
the object glass of the 
astronomer has defects, 
and if you magnify it 
you magnify the defects. 
When you get beyond a 
certain poini it is useless 
to magnify the image as 
it appears, and there is 
no hope of any telescope 
larger than Rosse’s to get 
a close view of the moon. 
It is hopeless to expect 
to find signs of life on 
our satellite, for the moon has no atmosphere. This isshown 
by the fact that shadows thrown by the lunar mountains are 
seen black, whereas, did an atmosphere exist, they would 
vary in intensity. Also, when the moon passes over a star, 
the latter flashes out suddenly ;if there were an atmosphere, 
the star would be seen precisely as our sun when sinking. 

The moon has no water, for if she had, and if even ashal- 
low atmosphere existed, the water would be raised into the 
latter, and decrease or increase the streaks or markings 
which appear on the great floors. In answer to the ques- 
tion: Where then has the water gone? four suggestions are 
made. The first is that a ‘comet carried away the lunar 
oceans and atmosphere. The second, that the surface is cov- 
ered with frozen snow. The objection to the latter is that 
there is no sign of the whiteness which would then ap- 
pear, for, in fact, the color of the moon is about that of 
weather-beaten brown sand. The third idea is that the lu- 
nar oceans have been withdrawn into the substance of the 
moon; and the fourth is that the moon is egg-shaped, and 
that the center of gravity, being displaced on the further 
side, has carried to that 
side the oceans and air of 
the moon, and that the 
side of the moon never 
toward us may be a com- 
fortable abode of life. 

Several photographic 
pictures of the moon were 
then exhibited and com- 
mented upon by the 
speaker. He said the 


Other pictures were shown, to illustrate how far the ap- 
pearance of the moon may alter from a mere change in the 
illumination, so that it is difficult to say what changes are 
going on, from those apparently taking place. The moon 
changes and shifts not merely with regard to the sun, but 
to the earth,and Professor Proctor calculates that 1,300 years 
must elapse before any part would be again presented in 
precisely the same view. She is unlike our earth in general 
conditions. The total lunar day lasts 294 of our days, but 
the year is very much less than ours, and is only 346 days. 
This is due to a slow tilting, corresponding to the precession 
of the equinoxes. 

The two engravings which we present herewith show how 
the earth would look to an observer on the moon’s surface, 


that is, about 134 times as large as the moon appears to us. 
In Fig. 1 an earth-light scene is depicted; in Fig.2 the sun 
is the direct source of light, the earth showing its dark side. 
There is a defect in these lunar pictures due to the imagina- 
tion of the artist in introducing signs of weather. 

As to the cause of the lunar craters, Professor Proctor 
went on to state that on the moon’s surface there is a pound- 
ing down of meteoric missiles, not necessarily solid ones, 
but a falling down of meteors on the plastic surface. At 
the present day it is estimated that over 400,000,000 meteors 
fallthrough the day, but the result is very slight indeed. 
The speaker found that the earth would require 400,000,000 
years to have her diameter increased a single inch by them. 
While the earth was still in a form of vaporous matter, the 
moon was rolling on, still plastic, and these meteors, falling 
down upon her surface, would produce that pitted appear- 
ance. 

THE STAR DEPTHS 


was the title of Professor Proctor’s fifth lecture. He said 


that the problem which as.sonomers have to solve, in de- 


photographic study of 


eur satellite was com- 


termining the distance of the stars, is one of stupendous 
difficulty. A change of 383,000,000 milesin the place of ob- 
servation causes no perceptible alteration in the direction of 
many stars. aCentauri changes its positionina year ap- 
parently less than the distance passed over by the minute 
hand of a watch in stv of asecond. It is 210,000 times fur- 
ther away than our own sun is. The largest star presents no 
disk to the telescope, hence its light must be measured. The 
star above named shines three times as brightly, and its sur- 
face is five times as large asthatof our sun. Sirius is 100 
times brighter, and in volume 2,000 times as large. The 
spectroscope shows that these stars are all suns. 

Some stars are found to be double and show very well 
marked colors, some red, some orange, some blue, and so on. 
These owe their co lors not 
to the inherent nature o 
their inner light, but to 
the qualities of the enve- 
lopes that surround them; 
and the idea is suggested 
that we have there a pro- 
cess by which these stars 
are perhaps passing down 
to a cooler state. Proba- 
bly Jupiter and Saturn at 
one time may have been 
visible as accompanying 
stars, small complements 
to our sun, and they at 
that time may have shown 
some colors well marked 
in comparison with his. 
Compared with the stars’ 
distance, the whole orbit of 
our earth sinks into insig- 
nificance. And remember 
that the least of these stars 
—its mere disk—has enor- 
mous heating power; then 
remember how great the 
distance from star to star; 
and then consider that the 
nebulous matter is spread 
through these stars, and 
continues from one star to 
another, and then you have 
an idea of the wonderful 
extension of that matter. 
For a long time the theory 
was that this nebulous 
matter was far outin space from the stars, but it is now 
proved that there is a real connection between the nebulous 
matter and the stars seen in the game view. 

Kepler imagined that the center of the universe was the 
solar system, and that the light and heat of the sun spread 
out and was caught by a shell 70 miles in thickness, in- 
closing the stars. Wright supposed that our starry system 
was one of several and like a cloven disk. 

Professor Proctor stated that!he hoped to take one tele- 
scope and survey the whole heavens, counting the number 
of stars in different directions (not a field here and a field 
there, a8 Herschel did), little square fields, side by side, in 
the heavens, counting the number and mapping the results: 
and then seeing where the stars shown by that telescope are 
richly or poorly distributed. The stars have a wonderfully 
rapid motion. The process of change in a block of granite 
is relatively greater than those processes in the still 
heavens, yet these stars are every one traveling 20 and 30 
miles in asecord, and not a star in the heavens but has 
some motion. 

Five of the stars of the 
Great Bear aretraveling in 
@ common direction, and 
apparently at a common 
rate. Itisa well known 
fact that if we approached 
astar or other source of 
illumination rapidly, the 
waves of light will be 
shortened, otherwise they 
will be lengthened; the 
lines in the spectrum will 


menced by Dr. W. H. 


be displaced, and we shall 
know whether the star is 


Draper, in 1840. Mr. De 


la Rue, of fngland, sub- 


approaching or receding. 


cequently made many lu- 
nar photographs, but the 
best are those of Dr. 
Henry Drxper and Mr. 
Rutherford, of New York. 
From the craters called 
Copernicus, Kepler, and 
Aristarchus, there is a 
radiation, and it appears 
clearly to observers that 
the strata were upheaved 
at different times; the 
later ones seem to break 
through those of earlier 
formation. It is hoped 
that, by this characteris- 
tic, we can learn some 
thing of the order in 


Dr. Huggins found that 


these stars were receding 


at therate of 11 miles in 


which the changes iu the 
moon’s surface}took place. 
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Fig. 2.--PART OF THE-AMOON’S SURFACE, THE EARTH SHOWING ITS DARK SIDE. 
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every second of time. 
There is another sign 
of change in the stars; a 
gathering in a certain re- 
gion. There is, in point 
of fact, a vast variety 
where everything seems 
so regular. We _ see 
streams, and modules, 
and branches of bright- 
ness, and it seems that 
when the astronomer has 
penetrated into the re- 
cesses of the milky way, 
he has no more reached 
the bounds of the uni- 
verse than he had at the 
beginning of his research 
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He nas only examined more and more minutely a particular 
corner of the star system. We find a group of suns of 
which our sun is a single member. Then again we pass to 
systems brought into view by the telescope, and find that 
the star system to which our sun belongs is only a part of 
that one—an atom in space. 

The concluding lecture of the course was entitled the 


BIRTH AND GROWTH OF THE SOLAR SYSTEM. 


If we look around at the condition of the planetary sys- 
tem, we find much to lead us to the belief that it grew to its 
present state, that there waa a process of its development. 
There are 8 primary planets and 134 asteroids, and all these 
bodies travel in tie same direction around the sun. Then 
every one of the bodies, whose motion has been determined, 
turns in the same direction, ‘There are in fact so many 
similarities that we are bound by the laws of probability to 
believe in the evolution process, for the chance of 142 planets 
going round in the same direction is 1 in 2,774,800,000,000,- 
000,000,000,000,000,000,000,000,000,000. Laplace, in his ex- 
planation of this motion, had the idea that there was a great 
nebulous mass having the sun in the certer, extending on 
either sid¢ far beyond the present extension of the path of 
the uttermost planet, that is, a path of 5,000,000,000 miles 
diameter. That mass was intensely hot and vaporous, and 
it was rotating; and as the rotating mass contracted and it 
began to rotate more rapidly,*a ring was thrown off, which 
would gradually break up, its parts would gradually amal- 
gamate ; many parts would have different rates of motion, 
and different parts would encounter each other, and in the 
coarse of millions of ages there would be an amalgamation 
joto one mass, having the same direction of motion that the 
nebulous inass had, and traveling around a center which 
was the sun. That process would go on until one planet 
after another was formed. ‘There was no light given by 
the La Place theory in reference to the questions connected 
with the asteroids ; he simply stated the general facts and 
left them there. It seemed to the speaker that they were 
led to another theory, and he would adopt a mettod of 
illustrating it which hedeemed suitable. If an insect of a 
few hours’ existence endeavored to trace the history of the 
growth of atree in which it lived, it could not during its 
own life arrive at the truth; but by. transmissions of slight 
knowledge, the result of study for ages, the species would 
eventually arrive at the truth. We know that as one nebu- 
lous mass passes into another, by chemical means, light is 
produced. There is evidence that these nebule are gaseous. 
There would be one center of aggregation which would 
grow continually in size and power, gradually drawing more 
and more matter to it; and the more it drew in of these 
nebulous masses, the greater its power would become. 
Professor Daniel Kirl:wood took the paths of the asteroids, 
aud arranged tiem in theirorder of distance, and he found 
certain places where, for. some distances, there were no 
asteroids. Ie noted where the gaps occurred, and he found 
them corresponding to the paths of asteroids having periods 
commensurate with the period of Jupiter. Jupiter would 
disturb the motion of the asteroids, if they had a period 
hke his own, and would prevent them from travelling, his 
mass being so much greater. This supports the theory that 
the solar system arose from motion and aggregations, not 
from the contraction of a great nebulous mass. The rings 
of Saturn give further evidence of the sare. In the 
star clouds we find a multitude of stars discernible with the 
telescope, and so closely clustered as to be irresolvable; and 
in these masses or cloudlets we see proof that the sidereal 
system is not a mere aggregation of stars, but contains all 
varieties, nebula, star cloudlets, and stars of all varieties ; 
and that it resembles the solar system, not in unifurmity, 
but in variety of structure. In studying its laws we have a 
problem of enormous difficulty, but one which must one 
day be solved. The lecturer then exhibited numerous beau- 
tiful diagrams, illustrating the existence and appearance of 
nebulous masses and stars under various circumstances 
around the great luminous bodies, and the immense variety 
of these nebulous masses. He concluded by portraying the 
glory of scieniific study, which brought man into a nearer 
and closer Enowledge of his Maker. After the conclusion 
of the lecture, complimentary resolutions were passed, to 
which Professor Proctor appropriately responded. 
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A Mexican Motor, 

W'e are indebted to the Hon. Martin F. Hatch, U. 8S. Con- 
sul at Merida, Yucatan, for a copy of a local newspaper— 
La Razon del Pueblo—contaiving an account of “ An 
Astonishing Motor,” the invention of a young Mexican named 
Gonzalez. ‘The Mexican editor is of opinion that the inven- 
ticn is of such extraordinary value that its mere fame will 
make Mexico great among the nations. The new motor, he 
says, enables mankind to navigate the air in the teeth of 
hurricanes blowing at the rate of three hundred miles an 
hour. It permits of locomotion over the earth or under the 

urface of the sea, in all directions, with inconceivable 
velocity. We regret to say, however, that, after giving usa 
column and a balf upon the various wonderful capabilities of 
the new invention, the editor fails to present any clue to the 
principies or construction of the device. The only light 
ziven upon this puint is that the use of the invention involves 
bo ¢xpcnse, not even the employment of hand power, nor 
steam, nor air power, nor electricity. The inventor has put 
into operation an example of the device in the form of a 
small boat, hermeticaily sealed, which Gives and moves in 
any desired direction under water, at any desired speed, as if 
guided by an invisible hand. The editor does not hesitate 
to say that it ic the most astonishing work that, up to the 
present day, has ever been produced in the world. Themany 


mechanics who have seen it declare themselves utterly un- 
able to explain the phenomena. 

Evidently, here is another example of ‘psychic force,” 
which we hope will be included in the new investigations of 


Dr. Crookes, of London. 
4 @ >a 


By the soundings of John McKinney, an experienced nav- 
igator and old resident in the vicinity of Lake Tahoe, Cal., 
the greatest depth of that remarkable body of water is 
found to be 1,645 feet. 
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PATENT OFFICE DECISIONS. 


PATENT VENEER CUTTER EXTENSION. 


In the matter of the application of Benjamin F. Sturtevant, for the ex | 
tension of Letters Patent No. 26.627 granted Decnmber 27. 1859, for Improved | 
Lut..e attachment for Cutting Veneers.—Decided December 24, 1873. \ 
THACHER, Acting Commissioner: 

This invention consists in improvements upon machines for cutting ve- | 
neers. Itis designed to cut sheets thicker than common veneers without 
crippling or splitting them in the operation. It was well known thata thin | 
sheet could be cut from the periphery of a solid cylinder of wood by cir- 
cumrasion, or shaved from the surface of a plank, without disturbing the 
texture of ite fibers, and that, where the conditions are the same, the dan- 
ger of splitting or breaking is always increased as the thickness of the 
Sheet is increzsed 

The applicant wanted to cut sheets thick enough to be used for picture 
backs and shoe neg blanks, which none of the existing veneer cutters 
would succegsfully do. The variation he had to make from existing veneer 
Cutters was apparently slight, taking for comparison the machines of Hum- 
phrey, patented in the United States Octoher 26, 1842, and Fon tainemoreau, 
patented tn Envland May 25, 1847, upon which the remoastrants mainly rely 
as anticipating Sturtevant’s invention, It was such, however, as to accom- 
plish the result he bad in view, which, it {a not satisfactorily shown, was, 
or could be accomplished before his invention was made. In every veneer 
cutter there is a knife for cutting the sheet, and a guide or presser bar to 
impinge against the block a little above the Knife edge. In Humphrey’s 
machine the presser guide is a roller,and in Fontaiuemoreau’s it {8 a cast- 
ing with a curvilinear face. The applicant simply beveled the front of his 
presser bar, giving it such ashape that when its working edge was pressed 


with considerable force against the periphery of the block opposite the 
cutting edge of the Knife. it would slightly bend the wood fiber upward. 
Then the knife, instead of wedging and bending the sheet sharply at the 
cutting point, would find it already bent on the block, and would simply 
sever it and compress it,at and below the cutting point, per endicularly 
against the lower face orbevel of the fixed presser bar. By thus bending 
the sheet on the block, just. hefore the point of teverance, by the action of 
the presser har, instead of bending it by the wedging action of the knifein 
the act of severance, it was found tbat most useful result was effected. 
While the latter process, which was that of veneer cutting, would cripple | 
a thick sheet, the former would leave it as perfect as a ribbon unwound 
from 1ts block. The experim«nts made at the hearing, a8 well as the testi- 
Moupy in the case, plainly establish the truth of this theory of construction 
and operation, and mark this part of the applicant’s invention as distinct- 
ive and important. 

The patented invention has yeen extensively used, the inventor retaining 
the business in hts own hands, and receiving therefrom a large annual in- 
come, Yet the patent, so far as shown, has parsed unchallenged. Consil- 
ering the interests involved, it is incredible that Sturtevant should be left 
unaisturbed in his business if the machine of Humphrey or Fontajnemoreau 
Would accomplish the same result; for the invention of the former was 
public property before the patent was issued to Sturtevant, and there is no 
evidence that the English invention was ever patented here. Either ma. 
chine could have been put into operation by any one during the lifetime of 
this patent withouttribute toany one. Yet there is nota particle of evi- 
dence that a single machine of either kind has been so used, and not a 
Single specimen is produced of veneers or “ peg wood’ made by such a@ ina- 
chine. This circumstance is significant, and tully as important as the in- 
genious theories of expert witnesses. 


The tirstclaim is not in such form as is required by the present practice 
of the Office under rection 26 of the act of July 8, 1870, but fu the light of the 
Specification it would no doubt be held valid by the courts. The second 
claim covers “thecutters E E/E”, or their substantial equivalents, for the 
Durpose specified.’’ These cutters are placed above the muin cutting knife, 
to divide the sheet into strips. and one of them, if desired, 18 placed flush 
with oneend of the knife, tocutthe edge of the sheet from the log. Ido 
not see that they have any peculiar function to distinguish them from those 
shown in the patent of Humphrey, and to entitle the applicant to the broad 
claim of bis patent. I must hold them as covered by the second claim, 
Hoipout discussing the testimony relatingto them, to be substantially an- 

cipated. 

‘The question of adequacy of remuneration is the only remaining one. 
The diligence of the applicant has been exemplary, and his succesa remark- 
able. The profit he has derived from this invention is large, even taking it 
athis own estimate. But nearly doubling it, as the remonstrants do in 
their estimate, which ia not without some reasonable basis, it is unusually 
large, rerching nearly $19,000. The amount of money, however, which an 
inventor has received for his invention, has no relation to the question of 
granting an extension, except as to its vorrespondence with the labor and 
expense incurred by him and the ascertained value of the invention to the 
public. The mere 1act thata great profit has been realized is nota sufficient 
reason for refusing an extension, if the sum is disproportionate to the pub- 
lic benefits derived from the invention through the labors of the inventor. 
Although the remuneration of this apphcant is admitted by nm to have 
been over $30.000.the advantavze of his device to the public has been so 
Many times this amount that I should not be warranted in holding him ade- 
quately remunerated. 

The extension will be 
pay ment of the require 


pranted upon a disclaimer of the second claim and 
fee in accordance with official rules. 


DECISIONS OF THE COURTS. 
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| NEW BOOKS AND PUBLICATIONS. 
| THE PREPARATION AND MOUNTING OF MIcRoscoPic Os- 
JECTS. By Thomas Davies. Enlarged second edition, 
edited by Professor John Mathews. New York: G. P. 
| Putnam’s Sons, 23d street, corner of Fourth avenue. 
i Any one who desires to become skillful in this most delicate species of 
‘handicraft, will find instructions here that are of undoubted value. The 
work was originally written for the help of studentsin microscopy. It con- 
tains the concise directions pertaining to every branch of the subject, 
derived from the experiences of the most eminent practitioners of the art. 
; It shows what substances are to be employed to give transparency to this 
or that tissue, what coloring material will render desired parts more con- 
spicuous, what will harden the soft membrane, or soften the bard. It 
describes the various solvents of various objects, shows how to clean 
them, how to cut, treat, place, and secure. Shows the uses of polarized 
light, and the changes which the same object, prepared by different methoda, 
exhibits. In short, there ishardlya point in the whole range of the art of 
microscopic preparation that is not here explained. Not only those who 
wish to learn, but all who have acquired dexterity in the art, will find use- 
ful {onstruction in this book. 


HALF-HOURS WITH THE MICROSCOPE. By Edwin Lankester, 
M.D. Illustrated by Tuffen West. Explanation of the 
Polariscope by F. Kitton. New York: G, P, Putnam's 
Sons, Fourth avenue, corner of 28d street. 

This little volume is intended as a popular guide to the microscope, a8 3 
means of amusement and instruction. It most admirably fulfils its pur- 
pose. Itiscrowded with useful and practical information. We think it 
would be difficult to find elsewhere, in the same compass, 80 much micro. 
scopic instruction so clearly set forth. Begioning with an explanation of 


| the construction of the simpler forms of the instruments, it gues on to 


those of more complicated structure, shows the arrangement of the lenses, 
the combinations of the binocular attachment, the various diaphragms, 
camera lucida for drawing the magnified objects, with explanations of 
sundry other tools and devices. 

The chapter entitled “A Half-hour with Polarized Light” gives a clear 
and easy explanation of this curious subject. Instructions are given by 
which any person of intelligence may construct a practical polariscope of 
bits of thin glass, at the cost of afew cents. A list of various crystaliza- 
tions, for the production of the most pecullar forms and gorgeous colors 
seen under the polariscope. is given, with directions for their preparation— 
all of comparatively simple nature. 

The chapter, “A Half-hour with the Microscope in the Garden,” de- 
scrib2s some of the extraordinary and magnificent things that may be seen 
close athome. Plates delineating the forms of some two hundred of these 
wonderful things are given, including the structure of garden plunts, ber- 
ries, lowers, and vegetables, showing formations of astonishing beauty, 
Then follow: ‘A Half-hour with the Microscope in the Country,” “A 
Half-hour at the Pondside,” ‘‘A Half-hour at the Seaside,” ‘A Half-hour 
Indoors,” each chapter being illustrated with pictures of the many strange 
and interesting objects that are mentioned. The book closes with an 
appendix, by Thomas Ketteringham, upon the preparation and mounting 
of microscopic objects. The frontispiece is a beautifully executed plate, 
in colors, of splendid polariscope objects. Some ten thousand copies of 
this little work have been 80ld in England, which is an indication that its 
intrinsic merits are equal to any thing that might be said in its praise. 


FREE HAND DRAWING: a Guide to Ornamental, Figure, and 
Landscape Drawing. By an Art Student. 50 cents. 
New York: D. Van Nostrand. 


Hecent American and Loreign Latents. 


Improved Artificial Stone. 

Ernest L. Ransome, 10 Bush street, San Francisco, Cal.—By means of the 
process described in this patent, it isclairaed that mucb of the chloride of 
calcium hitherto wasted is collected and saved, and the stone is washed in 
as many minutes as formerly days. The invention consists in the rapid 
removal of the calcium chloride from the pores of the stone, by a strong 
blast of air, followed by a blast of air containing water in a state of fine 
division. The inventor states that the operation is completed in a few 
minutes, and that the cost of the apparatus required is but small. 

Improved Grain Car Unloader. 

Mason W. Bosworth, Binghamton, N. Y.—Tiis invention relates to an 
apparatus for unloading grain in vulk from railroad cars; and it consists 
in the employment of a movable endless chain or aj'ron, pazsing over guide 


United States Circuit Court---Southern District of | drums, and carrying a projecting gudgeon or arm, which operates in con- 


New York. 
HARVESTER PATENT.—C, AULTMAN @8. H. C. HOLLEY AND E. H, FITTZ. 
{In Equity—Before Woodruff, Judge.) 
WoopRtFF, d.; 


nection with a slotted sliding plate connected indirectly with the scrapers 
or scoops, arranged within thecar. The invention further consists in at- 
taching to the slotted sliding plate a reciprocating rod, traveling between 
guide pulleys, and connected with the movable unloading scoops or 


On the 20th of September, 1853, Philo Sylla and Augustus Adams received | scr#pers 80 as to draw the same to the door of the car for discharging the 


Letters Patent from the United States for an improvement in harvesters. 
On orabout the 17th of May ,1859,on a surrender of the suid patent. new 
letters were issued to C. Aultman & Co., assignees, intenited severallv to 


grain. The invention also consists in connecting the unloading scrapers, 
by ropes, to the reciprocating rod, said ropes passing over guide rollers, 


cover different parts of the same invention, or different devices included in | and so arranged that when one of a pair of scrapers ‘s drawn to the door of 


the original machine. These rzissues were numbered, respectively. 721, 122, 
723, 724,725, and 726. Thereatter reissue numbered 722 was assigned to the 
origiual alleged inventors, was by them surrendered, and onthe li hof May, 
1867. new Letters Patent were issued to them , professedly for the tame in- 
vention, which last named reissue is numbered 2,608. The several reissued 
Patents pum bered 2,608, 72%, 721, and 726, were, on the 19th of Se >tember, 
1867, extended for seven years from the expiration of the original terms— 


the car for discharging its load, the draw-rope of the other will be slack 
ened for permitting it to be retractcd for the purpoee of filling it. 


Improved Locomotive Furnace. 
Andrew J. Stevens, Sacramento, Cal.—This invention is a boiler cour pro 


nainely, to the 20th of September, 1574, and by assignment from the original | vided with a damper on the outside, and an air deflector on the ivside. 


patentees the title thereto 1s vested iu the comolainant in this suit, who 
charges the defendants with an infringement of these extended retssued 
patents. The defendants have raised the preliminary objection that the 
suit is defective for want of necessary parties; and on the merits they 
insist upon various objections to the relief sought, the chief of which are 
that the reissued patents are void, because they “‘are not for the same in- 
vention as the original patent from which they have sprung, but claim sub- 
stantial and material matters not indicated, suggested, or described 1p that 


The lining of the fire box door is angular in form, and projects from the 
inside of the door, the lower portion of the lining being cut away so that an 
opening is formed. The upper portion of the liniug acts asa reflector to 
throw the air downward to the surface of tne fucl, so that it can readily 
mingle with the gases inclosed, and thereby producc a more perfect com- 


original patent;’’ that if the reissued patents embrace no devices but such | bustion of the fuel. 


as are shown Or suggestedin the record of the original, or 1f they can be 
sustained so far asto embrace what is shown in such Original and nothing 
more, then the defendants’ machine is no infringement; and, finally, that 
the invention shown or indicated by the original patent, its specification 
and model, in any particular in which the defendants can be deemed to use 
any device ov devices shown therein, was not new when such original pat- 
ent was granted. 

The court heid substantiaily as follows: 

Under an agreement bet ween the owners of conflicting patents, which de- 
fined their respective rights and provided a fund for maintaining them and 
tor purchasing as joint property patents deemed necessary for tneir mutual 

ro 
phe of the parties and was subseyuently assigned to the origin al inventors, 
and, after having been extended. was reassigned to the same party. 

Such an agreement would operate at most us a license to all the parties to 
use a patent owned by one of the individuals composing one of them; and 
he alone could muin tain & suit at law upon it, and the others need not join. 


Improved Till Alarm. 

Egbert O. Wood, Nashua, N. H.—By suitable constru stlon, when a num- 
berof tumblers are aliturned forward so that their short arms project up- 
ward, the drawer may be Moved out and io freely. Should oneor more of 
the tumblers be turned back so that their long arms project upward, the 
drawer cannot be drawn out without first torcing the said long arm of the 
tnmbler or tumblers downward by operating the keysof the tumbler or 


tion, a patent does not pass which had been previously purchased by | tumblers that were turned back. When the key of a tumbler that has been 


turned forward is operated, the short arm of said tumbler is oised, £0 as to 
prevent 8 lock plate from dropping down and passing out beneath lugs. 
When an attempt is made to open the drawer with one or more of the tum- 


Itisno objectionto a suit brought upon an extended patent that the ex- | piers raised, a lug of the lock plate will strikcagalpst the lug of a ratchet, 


clus:ve right under the original term for the territory where the infringe 
ments were perpetrated had been assigned to third parties, unless {t appears 
that the extended term was embraced in the assignment. 

A claimfor “the combination of the finger beam” in a harvester “ with 
the hinges by whicb it is drawnarranged above the plane of the cutter” is 


notenlarged because a description of a machine in Which that comuination | the upwardly projectin 


is shown to be practicable is interpolated in the specification upot. a reis- 
gue, neither is the patent invalidated. 

A reissued patent is valid although the eect 
the invention nay be applied is substituted in the specification for the;pur- 
pose of illustration instead of the description of another contained in the 
original, which was 80 {mpertect that itfailed to show the application. 

Where a reissued patent claimed a feature which was not desciibed in the 
original sp-cification nor clearly shown in the drawings, and the model was 


so {ujared asto furnish no evidence respectingit, {t was held on other proof | strip, 


that the model origmwally contained tre disputed feature, and the patent 
was heldvalid. . 

The devices employed inabortive and abandoned experiments do not be-- 
come public property, and are no bar to a patent embracing them obtained 
by au independent abd succcssful inventor after ward. 

A Chim ror the combination of artopto preventthe finger beam of a har. 
vester trom taljing too low with the mechanism for connecting it with the 
main frame, and atlo wine it torise and fall, is not intringed by a machine 
s0 constiucted as torequire no such stop, and baving none. 

The gist of sy lla and Adatos’ invention, patented Sep tember 20, 1853, con- 


and, releasing the lever, willsoundthe alarm. As tbe till ordrawer Is closed. 
the lugs of the lock plate slide up the inclined rear sides of other lugs, and 
dropdown in front of said lugs, the rearpart of the saidplate resting upon 
g arms of the tumblers. The alarm is set by turning 
one or more of the tumblers to the rearward; and tne combinatian 1s 


tion ofa machine to which | chang -d by turning one or more of the tumblers forward or back, us may 


be desired. 
P Improved Weather Strip. 

Oliver A. Vorce, Kentland, Ind.—This invention consists of a weather 
which is raised or lowered in a groove at the bottom of the door, by 
being connected to the spindle of the lock by a suitable iever, so that on 
opening the door the strip is reia¢d and retained in position by a band 
spring at the top part, which lowers the strip on the Closing of tue dcor by 
being depressed. 


Improved Draft Equalizer. 
Elias H. Blake, Coatsburg, Il].—This invention isan improved equalizer 


sistecl in attaching the finger bar to the trame of a mower and reaper by a | which is readily attached to a tongue or plow bean, so adjusted as to alow 


ne end to ihe frame at or near the crank shaft by 


coupling bar hinged at o 
Pah erated, 80 that the end of the pirman attached to 


which he sivkle bar 18 0 
the sickJebar oscillates In nearly thesamearc of acircle asthe inner end 0 
the finger bar; and their reissued patents of May’ 14, 1867, are infringed by 
any machine using that construction, however differently formed in other 
respects. 

George Harding, for complainants. 


Henry Baldwin Jr.,and Beniamin F. Thurston, for defendants. 
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the horse to walk upon either eide of the tongue, and to give an advantage 


f | to the single horse or to the; air,as may be de:ired. The invention consists 


in a triangular equalizer provided withclau.ps for securing it to the tongue 
or beam, and having its forwardarm slotted and provided with adjustable 
perforated plates to receive the hammer or pin by which the tripletree 18 
connected with it. 


FEBRUARY 7, 1874.| 
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Improved Coffee Roaster. 

William J. Lane, Millbrook, N. Y., assignor to himself and John GQ. Lane, 
of same place.—The drum is made of rectangular or other form, and one 
side is attached by hinges, so that it drops back, and is limited in its back- 
ward movemeat by the joivtstrap at each end. The roasting cylinder is 
revolved on central gudgeons supported by cars. One or both of these 
gudgecns may be hollow, throngh which the coffee in the cylinder may be 
imspected from time to time to determine its condition. The hollow 
gudgeons arc: cloged by stoppers while the cylinder is revolving. While 
the cylinder ig being revolved, and the roasting operation being performed, 
the hinged side is clesed up to the dru, thus {nclosing the roasting cylin- 
der. When the coffee {s sufficiently roasted. the side is drawn back and the 
veylinder is turned, so that by removing a slide the coffee will be discharged 
on an apron, and disposed of as may be desired. When not required for 
roxusting coffue, the rossting cylinder may be removed and the drum closed 
up, Which adapts the drum and stove for general heating purposes. Fuel 
is supplied by opening the drum, and may be introduced when the cylinder 
Is in place, if desired, This roaster is more especially designed for dealers 
in ceftee, where it fs desired to roast it often, and have it fresh for custom- 
ers at all times. 


Improved Wash Boiler. 

Oscar E, Culver and icander E. Moseley, Eagle Bridge, N. Y.—The top is 
provided with a downwardly projecting flange, secured to said cover 
along its sid¢ edges, and at a little cistance from {ts end edges. The top is 
made of such a size as to iit snugly into the boiler in which it is to be used, 
the lower ede of the flange resting upon the bottom of said boiler. The 
end parts projectivg beyord the flange have a number of holes formed in 
them to allow the water to flow down freely into the spaces between the 
flange and the ends of the boiler. Partitions are placed a little distance 
frow the end parts of the device, and with their upper parts incl‘ned in- 
ward. The side cdzes of these partitions ure attached to the flange, and 
ticir upper edzes are att ched to the top. In the upper part of the parti- 
tious ave formed large slots or openings, to allow the water to pass through, 
which opeaings are covered upon the inner sides of the partitions with the 
valves, which are hinged at theiredges tosaid partitions. Bythisconstruc- 
tion the valves, when left free, will drop inward by their own weight. In 
the center of tiie top is formed a hole in which is secured the lower end of 
a tube, aad to its upper end is attached a semicircular tube. By this con- 
struction, ag the steam begins to form, the tirst effect is to close the valves 
and prevent the water and steam from passing toward the ends of the de- 
vice. .48 the formation of eteamn continues, the steam and water pass up 
throvgh the tube and ure discharged upon the clothes. The water percol- 
ates through the clothes, flows down through the holes in the top, through 
the holes iu the flange, presses oper the valves and flows into the central 
space of the device, to Le again heated and discharged through the tube, 
thus establishing a circulation. This arrangement of the valves prevents 
the back flow of the water, and at the same time allows the free iuflow of 
the water. 


Impreved Churn Dasher, 


Mrs. Herudon B. Robinson, Birmingham, Ala.—Four disks, made of tin or 
other sheet metal, are perforated with numerous small holes, and have a 
larger ho’e formed in their centers to recvive a short tube in which the 


lower end of the dasher handle jis secured. The disks are concaved or 
made saucer-shaped, The two middie disks are placed upon the tube with 
their concave sides toward cach other, and are soldered to said tube with 
their outer cdges in contact with each other, which edges are soldered to- 
gether. The two outer disks are placed upon and are soldered to the tube 
above and below the two middle diaks, and with their convex sides toward 
the said middle disks. The disks are 80 arranged upon the tube that their 
perforations may not be directly opposite each other. A dasher thus con- 
structed will throw the milk into violent agitation, it is claimed, and will 
also introduce into the milk large quantities of air, 50 as to bring the butter 
{na very short time. 


Improved Printers’ Furniture. 

Henry A. Hempel, St. Joseph. Mo.—This invention is an improvement in 
the cla-s of quoins consisting of wedge-shaped blocks combined with an 
incline bar or frame; and it consists in two quoins, straight on one side 
and inclined on the other, and provided with rack bars or toothed arms, 
with which a pinion or gear wheel engages in such a way as to move said 
quoins simultaneously toward or from each other. The arrangement is 
sich that, when the pressure on one quoin is greater than on the other, 
the rapidity of movement of the one encountering less pressure will be 
acceleratcd until the pressure is equalized. 


Iuiproved Washing Machine. 

Jonn W. Tulland James VW. Weston, Windsor, I1].—This invention is an 
{mprovement in the class of washing machines formed of two or more roll- 
ers arranged to rotate in contact. The invention relates to an improved 
Means of locking a sliding extension piece attached to the bottom or bed 
piece of the roller frame. The extension plece is made adjustable on the 
Ded Dy meuns of slots und screws. Metallic pins in the ends of the bed and 
the extension piece enterioles in the sides of the tub when the bed is 
extended. TheJatter is held in position by means of acam lever, which 
is pivoted to the bed, while the cam enters (when the lever is turned) a slot 
in the extension plece. 


Improved Billiard Table Leveler. 

David I. ILill, South Chester, Pa.—The object of tnis invention is to fur- 
nish, fur the purpose Of leveling billiard or bagatelle tables, pianos, clocks, 
parlor organs, and other objects,an improved evener, which is applied to 
the feet or bases thereof, and alluws the quick and easy adjustment of these 
picees. The invention consists of a button or caster, with & bolt screw, 
which works into a socket of the billiard foot to be adjustable therein by 
means of a small hand whecl. 


Improved Nauchine tor Making Clothes Pins. 

Bengamin PB. O-kington and Andrew J. Ockington, Stratford Hollow, N. 
H.—Tne strips of wocd are fed by pressure feed rollers into the machine to 
be turned into shape by the roughing cutters on the end of a hollow man- 
drel, anda finishing cuttcr ia a slot in the side of the said mandrel. The 
roughing cutiers act while the strips are being fed along, but the finishing 
cutter acts during periods of reet which the feed rollers are caused to have 
by the lack of teeth on a portion of a pinion which drives said feed rollers. 
The tinishivg cutter acts on the pin throughout its whole length, at the 
same time being revolved around It, and having its edge pressed against it 
by s spring as a wedge withdraws from behind it, and allows said spring to 
80 vossit and turn it on its pivots. The wedge is shifted forward to raise 
the ivishing cutter from the finished pin to allow it to be fed along,a blank 
portion presented for another p:n, and also siifted back to allow the cutter 
to act. A cam on the pinion shaft is co adjusted, relatively tu the toothless 
part, of said pinion, that at the moment the feed rollers stop it begins to 
act abd move the wedge backward to allow the finishing cutrer to act, and 
it completes the withdrawal of the wedge, and allows the finlshing cutter 
to complete its work just before the pinicn sets the feed rollers in motion 
again. It escapes just in time fore spring to throw the wedge forward and 
ruise the finishing cutter before the timber moves on again. The pins, still 
comunected, puss in front of the cut-off saw, Which is moved forward and 
cuta tue pins apart. From the cut-off saw the pingare pulled along the way 
to carrier wheels, by which they are taken between stationary fingers and 
A movavie finger, carried around, and presented to the slotting saw aud 
finished. 


Improved Animal Trap. 

Hudson H.C. Arnold, Nicholasville, Ky.—The box of the trap is divided 
nto iwo parts by a horizontal trip board pivoted to the sides. The outer 
or rear end of the lower part of the box 1s closed, and in its forward part is 
a hole of suitable eize, leading into the chute or passage way. Therear end 
of the upper part of the box ts left open, and its sides are partially cut away 
to form a large opening for the animal to enter upon the trip board or tilt- 
-ng platferm. As the animal steps upon the rearend of a lever it disen- 
gages a catch, and the weight of the animal causes the forwardend of the 
trip board to drop, wivn it {g caught and beld bythe catch rod. As the 
animal drop3 into a chute he raises the pivoted wire gate, which hangs in 
an foclloed position, and euters the miidle part of said chute, the gate drop- 
ping bealod him, aad preventing his return. The animai now sees light be- 
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fore him, and, passing toward it he steps upon a lever, the rear end of which 
extends back to the catch rod, eo that the weight of the animal stepping 
upon said lever may disengage the catch rod and allow the trip board to 
again take a horizontal position, where it is caught and held by the catch 
as hereinbefore described, and the trap is againset. A cage or some other 
convenient receptacle should be connected with the end of the chute to re- 
ceive the animal. 


Improved Direct Acting Steam and Water Propeller. 

John S. Mortou, Philadelphia, Pa.—This invention relates to improve- 
ments in propellers for navigable vessels in which paddle wheels or screws, 
also pistons, piston rods, cranks and walking beams are dispensed with, 
and steam and water are brought in direct contact in suitably arranged 
cylinders or chambers, having openings at their lower ends through which 
the water {s alternately admitted and expelled by the corresponding alter- 
nate steam pressure and vacuum therein, the rapidity of propulsion being 
directly dependent, other things equal, on the rapidity of the in and out 
fluw of water, or the force with which it is ejected through the orifice in 
the cylinder or chamber into the body of water in which the vessel floats. 
Theinvention consists in introducing hot air from tne furnace into the 
vacuum cylinders simultaneously with the steam, to prevent condensation 
and produce expansion of the latter; also in arranging adjugtable stops on 
the float rods to vary at pleasure the length of time of admission of steam 
to the cylinders and the hight to which the water will rise in them at each 
pulsation ; also in providing balance levers to relieve the floats of weight, 
aud which serve to set thesteamvalvesand put the apparatus in operation ; 
also in various other mechanical arrangements for attaining the desired 
end. 

Improved Concrete Pavement. 

George Bassett, Syracuse, N. Y.—In making concrete pavements, side 
walks, etc., it has, up to this time, been considered necessary to use foreign 
Portland and other expensive Manufactured cement, because it dries and 
hardens soon after being laid down, so that the public need not long be 
excluded from the places paved or covered. Our native Rosendale and 
other cements, are, as 18 well known, capable of makingashardand dura- 
ble artificial stone by the mixture of gand, gravel, etc , as the aforesaid ex- 
pensive cements; but owiug to the long time (from three to six months) 
required for them to set and harden, it has been found impractieable to 
uiillze them for pavements, roadways, etc., such as are made by laying ce- 
nient while in a plastic state and allowing it time to set and barden before 
usc. But owing to th: great difference in the cost of tpe native and foreign 
cements, {t is highly desirable to utilize the former in some way, inasmuch 
as they are equally as durable when sufficiently hardened. 

The inventor proposes to get over the difficulty by using the native 
cements for about three fourths (more or less) of the pavement, placing 
the same at the bottom and abeut one fourth of foretgn cement upon the 
top, which answers the purpose just as well forrendering the pavement 
capable of use as soon as the all Portland cement pavement is; for the 
upper crust of the lattercement dries as soon as when the pavement is 
wholly of such cement,and becomes sufficiently bard for surface wear ; und 
the lower mass of native cement, being sustained by the surface of the road- 
bed, supports the crust so that it does not break while the slower drying 
process of the lower portion goes on. 


Improved Reversible Stereotype Plate. 

Marshall J. Hughes, New York city.—The plate is of about the usual 
thickness and weight, but has two letter faces or sides in place of one. 
Thus two kinds,and double the usual amountof reading matter, are fur- 
nished by means of a single plate. When one side or face has been printed 
from, the plate is revcrsed in the form and the other-side or fece is printed 
from in like manner. Tne invention also includes the use of a margin or 
edge lining of sheet metal, by which the plate is locked in the form. The 
margin is flexible, acd is bent down and held by friction with the column 
rules. When the plate is to be reversed on the furniture, or block, the 
margin is bent in the direction opposite from what it was before. The 
marginal plate may be perforated or not, as preferred, to allow the melted 
metal to unite the two sides or faces of the plate more firmly together. 
The device is an important improvement in its class. 


Improved Wush Board. 

Jas. A. Cole, Northville, N. Y.—This invention relates to providing a re- 
versible wash board, with a pivoted head, so constructed and arranged as 
to adapt it to be folded between the projecting ends of the side bars, and 
thus occupy !ittle space, or to be extended and set at au angle to the board 
prcper for supporting itin the tub. The board is reversible in that it pre- 
sents a coarse or fine rubbing surface, according as one end or the other is 
uppermost. 


Improved Earth Auger. 

Frederick A. Barlow, La Dora, lowa.—This invention relates generally to 
the class of earth borersformed of a hollow flanged cylinder or case into 
which the loosened earth is received as the boring proceeds, and by which 
it is elevated and discharged. The specific improvement consists in con- 
structing the cylinder with vertical grooves, exteriorly, to allow the down- 
ward passage of airduring the boring cperation, and in making the body 
of cylinder separate from the bottom and frame thereof, and connecting 
said parts by means of devices which are easily manipulated. 


Improved Window Sash Lock and Holder. 

Joseph T. Craw, Jersey City, N. J.—This invention consists in a combina- 
tion with sashes of a double cam sash fastener, pivoted to the inside of the 
window frame, and baving arms of different length with cam faces, so that 
either sash of a window may be held securely at any pojnt of the same 
fastening. 


Improved Breech Loading Fire Arm. 

Francis J. Fuss, Wiesbaden, Germany,and John Weck, Baltimore, Md.— 
This invention consists in the combination of the firing pin, made in two 
parts, and hinged together with a swinging breech block, having arms piv- 
oted thereto near its front end, the loose ends of said bars working against 
the collar on the firing pin during the depression of the breech block, and 
thereby cocking the piece in the act of operating the breech. 


Improved Wind Wheel. 

Philipp Brand, Josiah Barrows and Alexander Armstrong, Jacksonville, 
111.—This is an improvement in the class of wind wheels mounted a httle 
out ot line with the regulating vane and adapted te be self regulating. 
The wheel is arranged on a tubular support, which is fixed ahove tae vane 
support so as to turn ona hollow shaft,and has a horizontal arm with a 
friction roller on it, working in an ascending spiral slot formed in an arm 
of the vane support. By this arrangement the wheel may swing around 
parailel with the vane out of the wind when the latter 1s too strong, at the 
sametime forcing the aforesaid armup the inclined slot, sothat the gravity 
of the wheel and its support will cause it tomeve back into the wind when 
the force of the wind aecreases enough. 


Improved Carpet. 

Gregory Isktyan, New York city.—This improvement in carpets and blan- 
kets consists of a long thick nap raised up from a weft of felt und woolen 
yaro, or strips of felt alone, in any desired way, and then pressed and 
matted down smooth and compact upon the surface to hide the warp 
threads of cotton, linen, and the like, such as are used in the manufacture 
of carpets of list. It is also proposed to make fabrics for carpetsand blan- 
kets of which the weft is wholly of felt with warp, as in the other case, and 
either press the nap down or not. The object is to cover and conceal the 
warp of coarse and cheap materials,and impart a finer finish to the surface 
than can be had without such surface dressing. 


Improved Railway Crossing. 

James Brahn, Jersey City, N.J.—This invention is an improved railroad 
crossing, 80 constructed as to guard and strengthen the parts of the rails 
where the notches are formed for the passage of the wheel flanges, and to 
prevent the notched rails from being battered by the wheels. The inven- 
tion consists in slotted or hollow metallic blocks filled with wood, provided 
with wooden facing blocks, and with a metallic guard bar which projects 
above the top of the blocks to serve as a flange or guard to guide the flange 
of the wheel into the notch in the intersecting rail, and prevent it from 
hitting and injuring the head of the rail at the side of saidnotch. The bar 
is bolted to saidrail in the manner of a fish plate, being bent to fit the angle. 
The rails are further streugthened and kept in line by braces, which cross 
said angles. 
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Improved Pie Marker. 

Thomas 8S. Macomber, Hamilton, N. Y.—This invention consists of a ro- 
tary trimmer of concave shape placed with a serrated marker on the end 
of a handle, said marker being provided on its face with a stamping design 
and air hole cutters. The dough used for the pie is rapidly trimmed by the 
sharp edge of the trimmer, while the serrated wheel crimps it at the same 
time. The impress of the stamping device and cutters tinishes the dressing 
of the pie before baking. 


Machine tor Removing Snow and Ice from Roadways. 
Charles G. Waterbury, New York city.—An iron box of any suitable form 
is mountec on four wheels for drawing it along the street. A furnace is at 
the front end inclosed on the sidesand top, butopen at the bottom. The 
sides extend rearward the whole length of the apparatus, to confine the 
heat and form a long channel for the escape of the same. fi) such manner 
as to confine it tothe work. A hood may be attached to the rear to pro- 
long the channel, and arranged to raise and lower as required. The fur- 
nace {s surrounded by an inner wall. Between these two walls is a water 
space which extends to the bottom of the sides, and is prolonged to the 
rear end of the box, under a floor in the rear part of the box, over which 
there is another floorto protect the operators and the contrivance above 
from the heat. The coverof the channel has several depressions to pre- 
vent the escape of the beat too rapidly, and throw it down on the snow and 
ice. The grate bars consist of tubes when the heat is blown down from 
the fire between them, and have connection with the water space, so that 
the water wlll circulJate in them and protect them from the heat. The 
charger, consisting of a large vertical tube rising up from the top of the 
furnace, is provided with two slide doors so that, by having the lower one 
closed and the upper one opened, it can be filled without allowing the blast 
to escape, and, by closing the upper one and opening the lower one, the 
charge can be delivered into the furnace also without allowing the blast to 
escape. A coilof pipe, having sinall perforations, {; arranged around the 
interior walls for injecting hydrocarbon fuel from a tank, with which it is 
connected outside of the furnace, said tank being arranged so that the oil 
will flow in, the pipe having acock to regulate the flow. <A rotary fan is 
arranged inthe rear part of the box to blow the heat down to the surface 
of the ground. This fan is driven by belts und pulleys connected with the 
hind axle of the machine, or by a special steam engine. A pipe conducts 
the steam from the water space down to the fire below the grate, for add- 
ing its heat to that of the fire for melting the snow, etc. 


Improved Locomotive Window. 

John H. Dinsmore, Boston, Mass.—The object of this invention is to con- 
struct the doora and windows of theengineer’s room of locomotives in 
such & manner that the giass is Kept free from mofsture, frost, or other 
obstructions to the sight, allowing the engineera more perfect outiook on 
the track. The invention conaists of a window or door with an outer and 
{uper sash, between which one or more steam pipes extend along its cir- 
cumference, 80 as to produce such a temperature in the space bet ween the 
glass panes that novapor or frost can settle thereon. Both sashes are 
hinged, the inner one to the euter, and the outer, by hinged joints, to the 
steain pipes, so that the windows may be thrown open, {f desired. 


Improved Bracelet Fustening. 

Shubael Cottle, New York city.—The bracelet is made iu two parts, hinged 
to each other at one end, and secured by an ordinary spring. A small cap, 
of such a size as to shut down over the knob of the catch, is hinged to the 
end of the part of the bracelet that contains the socket. To the inner sur- 
face of the free end of the cap is attached a small pin, which, when the cap 
is shut down, springs {nto a small hole in the knob of the catch and covers 
the knob, thus preventing it from becoming accidentally unfartened. 


Improved Rubber Mat for Pitchers, etc. 

Cornellus A. Price, Jersey City, N. J.—The part of the mst upon which 
the pitcher is tostand iscircularinform. The portion for the tumblers is 
ofsucha width that the tumblers may stand upon it, and it extends par- 
tially or wholly around the pitcher. The upper surface of the two parts is 
ribbed with cross ribs, which are made of suchahight as to form deep 
square or diamond-shaped depressions over the entire surface uf said parta, 
toreceive the drip. An elevated hub is arranged so as to prevent the 
pitcher from being pushed against the tumblers. 


Improved Churn Dasher. 

David Boyd, Vevay, Ind.—This invention qonsists In a dasher composep 
of two crossbars and band. The two arms of each cross bar are beveled in 
opposite dir. ‘ctions, and the side cross bars ure so arranged \hat each two 
adjacent face - of the blades may both incline upward and from each other‘ 
or both incline. ‘vnward and from each other. To the outerends of the 
blades is attached 11:e band, which is so formed that the part which is oppo- 
site the faces of the bindes that incline upward may incline inward and up- 
ward, and the part that is opposite the faces of said blades that incline 
downward may incline downward and inward, By this construction, as 
the dasher moves eitherupward or downward, four strong currents of milk 
will be formed, two flowing outward toward the wall of the churn,and two 
flowing inward toward its center. 


Improved Wheel for Vehicles. 

David Brown, Clinton, Texas.—Upon the end of the axle is formed an 
axle arm, made octagonal or of other polygonal form. A short cylinder 
has a hole formed through it of the same shape as the axle arm, and its 
outer surface forms the journal of the hub. The cylinder is placed upon 
the middle part of the arm, and upon said arm, upon each side of the cylin- 
der, is placed a flange, madesomewhat conical in form, which are secure d in 
place upon said axle arm by a linch pin. aA ring, which forms the hub 
proper, is made with a ring groove to receive thetenous of the spokes, 
which tenons are separated from each other by thin partitions, which may 
be made V-shaped. The outer edges of the ring have flanges formed upon 
them, whicb overlap the edges of the flanges first mentioned. The svrokes 
may be further eecured in place by bolts passed through the flanged outer 
edges of the ring. 


Improved Fly Trap. 

George W. Eichholtz, New Berlin, Ili.—The base plate is made of tin or 
other sheet metal, to which is attached the cylindrical body of like mate- 
rial. Withintne latter a wire gauze cone js arranged, and hooks applied 
by staples to the body lock into short radial slots of the base plate, allow 
ing the easy cleaning of the plate and cone, and the ready insertion of the 
bait. At the lower edge of the body, below the main cone, are arranged 
small wire gauze cones, through which the flics enter in search of the bait. 
The main cone is truncated, and provided with a small inverted cone, form- 
ing circular slots with it, thrcugh which the files piss up into the upper 
partof thetrap. This upper chamber consists merely of a common wire 
cloth dish cover, which fits tightly on the upper edge of the body, but is 
removable therefrom. 


Improved Combined Stubble Shaver and Scraper. 

Heary Von Phul, Jr.,and James Mallon, Holly Wood, La.—The forward 
parts of the vertical side frames of the machine are rounded up to adapt 
them to serve as runners, and have shoes attached to them, which are 
extended upward, and are attached to the top bars of said frames. Knives 
ure bolted to the horizontal arms of the angular bars, and have an edge 
formed upon both of their side edges, so that, when one edge becomes dull, 
the knives may detached and reversed. The bars are so formed that their 
horizontal arms may incline to the rearward to bring the knives into a gocd 
working position. Suitable construction enables the knives to be conve- 
niently raised and lowered, as desired. A triangular or V shaped block, the 
sides of which are made slightly inclined and are faced with metal, is con- 
structed so as to push or scrape from the ridge the stubble and soil cut by 
the knives. By proper arrangement, the Knives and scraper are raised and 
lowered at the came time and by the same operation. Guards are attached 
to the frames to overlap the innerends of the knivesand prevent them from 
becoming choked with stubble or other rusbish. A cutter is also provided, 
the shank of which is designed to split the ridge in advance of the knives 
ana scraper, to enable them to operatemore easily and with better effect. 


Improved Spring for the Seats of Vehicles. 

Conrad Duccker, Lively Grove, Il].—Tn* object of this invention is to 
provide s{mple, durable springs for wagon 5 ‘at3 and it consista of a circu- 
lar hook spring, which is attached to each ooruer of the seat, the springs 
rusting on the edges of the wagon box. 
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The Charge for Insertion under this head is $1 a Line. 


Nickel Plating—A superior,warranted mode 
for sale and references given by A. Scheller, c. 0. Drug- 
store, 132 Eldridge St., New York. 


Foundry and Machine Shop for Sale. For 
particulars, address Bodine & Lohman, Jefferson City, 
Mo. See advertisement, inside page. 

Plow handle bending apparatus for sale. 
Address E, Marshall & Co., Philo, Ills. 

For the best Gold Pens, send to C. M. Fisher 
& Co., 102 Fulton St., New York. 

A perfect working Potato Planter and Cut- 
ter for Sale. Address L. J. Newbern, Kinston, N. C. 

Vertical Tubular Boilers—All sizes. Send 
for price list before purchasing. Lovegrove & Co., 121 
South 4th St., Philadelphia, Pa. 

Pulleys, Shafting, Adjustable Hangers, &c. 
Send for Price List to ‘rully & Wilde, 20 Platt St., N.Y. 

Woolen and Cotton Machinery of every de- 
scription tor Sale by Tully & Wilde, 20 Platt St., N.Y. 


Lithographers, please address, with sam- 
ples and prices, Surry Pub. Co., Mt. Airy, N. C. 

For Leather Manufacturers—Rights for 
Sale of a new patent process of Coloring Leather: most 
delicate colors; from ic. perskin up. Foe particulars 
address John Koppitz, 1Sctudley Pl.. Boston, Mass. 

Steam Engines—Special Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisbie & Co.,N.Haver, Ct, 

L. & J.W. Feuchtwanger, 55 Cedar St., N.Y., 
Manufacturers of Soluble Glass, Water Glass or Silicates 
of Soda and Potash in all forms and quanti tics. 

Pat. Double Eccentric Cornice Brake, m’f’d 
by Thomas & Robinson, Cinn., O. send for Circular. 

Dean’s Steam Pumps, for all purposes; En- 
xines, Boilers, Iron and Wood Working Machinery of 
all descriptions, W. L. Chase & Co., 93, 95,9? Liberty 
street, New York. 

Stove Patterns to order—Alsa, for sale a 
variety of new Styles. E. J. Cridge, troy, N. Y. 


Treatises on “Soluble Glass,” $L per copy ; 
on *t Nickel,’? 50c. per copy ; on “ Gems,”’ $3.24 per copy: 
on* Fermented Liquors,” $3.12 per copy. Mailed free by 
L.& J. W. Feuchtwanger, 55 Cedar St., New York. 

Temples and Oil Cans. (reo. Draper & Son, 
Hoj;edale, Mass. 


Wanted—aA good Second hand Drop of me- 
dium size. Address P. O. Box 2,258, New Haven, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
irrigating Machinery, for sale orrent. See advertiseraent, 
Andrew’s Patent, inside page. 

Abbe'’a Bolt Machines and Palmer's Power 
Hammers a specialty. 8. C. Forsaith & Cu., Manches- 
ter, N.H. 

Parties having a small shop with 2@ horse 
water power,in Connecticut,for Sale very cheap, address 
with full particulars, Box 3131, New York. 


“ Superior to all others”—for all kinds of 
work—Limet & Co.’s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English files. Send for Price-List. Homer Foot & Co. 
Sole agents, 20 PlattSt., New York. 


Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap, 
paratus, for sending messages, making magnets, tlfe 
electric light, giving alarms, and various other purposes. 
Can be putin operation by any lad. Includes battgry, 
key and wires. Neatly packed and sent to all parts of 


the world on receipt of price, F. C. Beach & Co. , B60 
Broadway,cor. Warren St.,New York. \ 


Rue’s “ Little Giant” Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, New York. 

L. & J.W. Feuchtwanger, 55 Cedar St.,N.Y., 
Importers and Manufacturers ot Chemicals for Mechan- 
{cal arts. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph—Splendid for offices, factories, 
shops, dwellings, etc. Price only #5, with battery. etc., 
complete for working. Made by F. C. Beach & Co., 260 
Broadway, corner Warren St., New York. The Sctentitic 
American establishment, New York, is fitted with these 
nstruments. 

Brown’s Coalyard Quarry & Contractors’ Ap- 
psratus for hoisting and conveying material by Jron caDie. 
W.D. Andrews & Bro. 414 Water at.N. Y. 

Parties needing estimates for Machinery 
ef any kind, call on, or address, W. L. Chase & Co., 
93, 95, 97 Liberty Street, New York. 

Iron Steam Boxes for Stave Bolis & Veneer 
Cutting Machines. ‘T. R. Bailey & Vail, Lockport, N.Y. 

Boult’s Unriva'ed Paueling, Variety Mold- 
ing and Dovetailing Machine. Manufactured by Battle 
Ureck Machinery Company, Battle Creek. Mich. 

For Bolt Forgiug Machines, Bolt Holding 

ises to upset by oxnd. J.R. Abbe, Marchester, N.H. 

Partners Wanted—We want to find one or 
tveo good careful Managers who have capital, to buy an 
interest in 716 Acres Big Maddy Coal, heavy Titnber aad 
warm Jand, who shall saperinteud toe Farming, a Saw 
Mill and CoaiShait. Safe investment. Sce ‘Tron Age” 
for Jan., 18i4. Address Dobsehutz& Abend, Beeville, M1. 


Yor Solid Emery Whereis and Mashinery, 
sere to the Union Stune Co. tute, Mass, fer creuler, 
Yor best Presses, Diew and Writ Caa ‘Tove 
Bitss & WilHams, cor. of Plymcuth & Jay, Pre okign, N.Y 


Wydraulic Presses and Jacks, new wud sec 
ca tend. KE, Lyon, 479 Grand Street. New York 


steam Fire Engines,R.J.Gould, Newark NJ. 
Peck’s PatentgDroy Presa. For circulara, 
adress Milo, eck o.. New Haven. Conn. 
Sinall Tools and Gear Wheels for Models. 
List tree. Goodnow & Wightman 23 Cornhill,Boston,Nis. 
All Fruit-can Tools,Ferracute,Bridgeton,N.J. 


Lathes, Planers, Drills, Milling aud Index 
Machines. Geo, S. Lincoln & Co., Hartford, Conn. 

Diamond Carbon, of all sizes and shapes,for 
drilling rock, sawing stone, and turning emery wheels; 
also Glaziers’ Diamunds, J.Dickinson,6! Nassau St.N.Y, 

No ineonvenience is ever felt in wearing the 
New fFlastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co., 683 
Broadway, New York. 

Protect your Buildings—Send for testimo- 
nials. N.Y. State Roofing Co., 6 Cedar St., N. Y. 


Drawings,\odels,Machines—A11] Einds made 
to order. Towle & Unger Mf’g Co.,30 Cortlandt St., N.Y. 


Hor Solid Wrought-ircn Beara, ots, wee ad- 
vertisement. Address Union Iron Milis, Pittsburgh, Pa., 
for lithograph, etc. 


A. O. F.asks: Is it ever necessary fora lo- 
comotive slide valve to lift fromits seat, either on sud, 
denly reversing the eugine, when running down grade, 
orfrom any othercause? And if it does lift from its 


seat, whatcausesittodoso? How much must it lft 
under the most extreme circumstances? 2. I have lately 
made improvements onthe balanced slide valve which I 
had patented through your agency. Will it be necessary- 
in order to secure the improvements bya patent, tohave 
a reissue of the original patent, or can I secure the im- 
provements by a separate patent? A.1. Thevalvemay 
risefromits seat whenever the pressure underneath is 
greater than thaton top. Avery slight lift would equal- 
ize the pressureon thetwosides. 2. It is not necessary 
to have a reissue. 


S.G. F. asks: With what substances can I 
packa filter to run about fifty barrels of water per day? 
We are muchtroubled with muddy water and have tried 
charcoaland gravel with no effect, as they soon clog up 
on pessing this amount of water daily. A. If your wa- 
teris very dirty,it will be well to have two filters, so 
that one can always be kept in operation. It may be that 
your preseut filter is not large enough. 


H. L. R. asks: 1. How can I take the gold 
otf'a silver watch and chain which have been gilded ? 
2. How can I harden brass, silver or gold wire? 3. What 
will givegold its natural color afterbeing heated? 4. 
What will eat steelscrews out of a brass or nickel watch 
movement, without injury to the movement? A.1. 
Probably by friction. 2. By hammering. 3. Polishing. 
4. We do not know of anything that will answer. You 


mightdissolve the other metals away fromthe screws. 


M. H. P. says: In our old almanacs, we al- 
ways found the sun to rise and set at 100’clock twice du- 
ring the year,in March and September. Butin theal: 
manacs of the last two or three years it has varied 15 or 


20 minutes. Isthis variation due to a fault of the al- 


manac maker, or has there been variation inthesun’s 
rising andsetting during the last few years? How much 
variation is there in the time of sun’srising and setting 
on the dates of January 1,1866,and January 1, 1873?, A. 
Acalendaryearexceedsthetrue solar year by 12°38sec- 
onds, sothat there isan error amounting to one day in 


3,866 years. 


W. J.B. asks: 1. Why should a fast motion 
engine have lead,and why not use thecam instead of the 
eccentric? Does not the lead work against the engine ? 
2. If a boiler is not large enough, will a steam drum of 


24inches diameter and 8 feet length increase its capacity 


more than one 18 inches diameter and 4 feet length? A. 
1. Lead has the effect of preventing shocks and jars. The 
eccentric isacam. 2. Increasing the size of the steam 


drum would increase the steam room, but would proba- 


bly have no effect on the steaming capacity. 


J. E.H. L. asks: 1. Why does extending 


the arms above the head stop bleeding from the nose? 


2. Why does pressure on the upper lip just below the 


nose prevent sneezing? 3. Why does a woolen string 
tied around the leg above the calf prevent cramps? <A. 
Weare not sure that these statements are facts. 


P. J.D. asks: 1. Can I learn phonography 
without assistance? 2. What instrument must I use to 
engrave letters on coftin plates and other plated goods ? 
3. How canI make gold leaf stick to glass? <A. 1. Yes, 
with constant practice. 2. A burin especially made for 
engraving on metal. 3. Use best rum ¥ pint, isinglass 
4yoz. Make a solution of these, add 34 pint distilled wa- 
ter,and filter through linen. This size required 24 hours 
to dry, after the gold leaf is applied. 


E. J. O. says, in reply to A. D., who asks 
how to fill a dent in an iron cylinder with lead: Clean it 
well,and tin it over in the usual way (using muriatic 
acid) with asoldering iron, and melt in a little solder. 


“TI frequently stop holes in cast iron patterns in that way 


with good success.” 

T. D. H. and several other correspondents 
ask: How can I makea cement for use in putting an 
aquarium together? A. Use equal parts, by measure,of 


litharge, plaster of Paris, fine beach sand, and powdered 


rosin. When wanted for use, make into a putty with 
boiled linseed oil. 


J. asks: 1. What is the best and most ef- 
fective plan of furnace which a poor man coulderect in 
erder to smelt from fifteento twenty tuns of lead ores 
per week, and run the same into pig? The lead ore con- 
tains from forty to sixty per cent silver. A. We cannot 
give youdefiniteadvice without knowing more of the 


matter. Itis better for parties who h:i:ve professional 


work of this kind to take it to men who make a special: 
ty of such matters. 


W. T. V.asks: 1. What kind of material 
or sizing can I apply tocloth or woolen goods to smooth- 
en the surface, stiffen the fabric, and, atthe same time, 
render it waterproof? 2. How can glue be prepared so 
that it willremain liquidand tit foruse whencold? A. 
1. Moisten the cloth on the wrong side first with a weak 
solution of isinglass, and when dry with an infusion of 
nut galls. 2. A little nitric acid added toa solution of 
glue will preventits gelatinizing. 


R, N. asks: How much power is gained by 
using steel packing instead of rope packing for a cylin- 
der, if any? 2. Can steel packing be used instead of 
rope after having used the latter for several years with- 
out having the cylinder bored? ‘The cylinder appears to 
be pretty smooth andtrue. <A. 1. We could not answer 
the question without moredata. 3. We suppose so, but 
cannot tell definitely,as persons’ ideas may differ about 
the meaning of ‘pretty smooth and true.” 


R. L. asks: 1. How can I cement whalebone 
to wood? 2. In what is the Fahrenheit thermometer 
supcriorto the Réaumur and centigrade instruments? 
A. 1, Take isinglass % 0z., water 4 0z8., let stand for 24 
hours, and evaporate in a water bath to 2 0zs.; add rec- 
titled spirit 2 ozs.,and strain through linen; mix while 
warm with a solution of 4 ozs. best gum mastic in 2 ozs. 
rectified spirit: triturate with powdered gum ammoniac 
1 dram, until perfectly incorporated. 2. The use of the 
different kinds is a matter of custom only. Fahrenheit 
believed his zero to be the point of absolute cold, ay 
idea whichis now known to be widely erroneous. ! 


J. A. F. will find the following composition 
good for journal boxes: Copper, 241bs.; tin, 241bs.; and 
antimony,$lbs. Melt the copper first, then add the tin, 
and lastly the antimony. It should be first run into in- 
gots, then melted and cast in the form required for the 
boxes. 


J. WV. and other querists for books on at- 
mospheric electricity will findthe subject treated inany 
good text book on physics. Lyon’s “Treatise on Light- 
ning Conductors,’’ and Phin’s “Lightning Rods,and How 
to Construct them,” will probably be useful to you. See 
our advertising columns for bookseller’s addresees. 


is taken in inches. 
in other words, the fraction must be divided by 12. 
a general principle that multiplying the denominator of 
a fraction by any number has the eftect of dividing the 
fraction by that number. 
indicator diagram in accordance with therdata sent, the 
indicated horse power would be 201-0630 5 x100+-33,000 


as to pumps in acoal mine from the above duta. 
some circumstances, we think that the pressure in the 3 
inch pipe would be increased. 


bright, the rest remaining a dead color? 
wood smoothand prime with glue size, then put on two 
coats of oil paint and one of flatting. Smooth over, 
whendry, with wash leather. 


A.N. asks: How can I solder broken chis- 
els, files, etc., together? A. Clean off the ends by filing, 
and upon the joint lay a thin strip of sheet brass. Cover 
the part with a paste of clay, free from sand, to the 
thickness of one inch, the coating being 4 inches along 
on each side of the joint. Dry slowly near a fire, and 
then heatto a white heat in a blast, whereby the clay 
vitrifies. Cool veryslowly,and knock off the clay. 


J.P. asks: 1. Is silver coin pure enough to 
plate with without refining? 2. What is rotten stone? 
8. What is Bath brick, such as electroplaters use for 
cleaning work? 4. Whatis water of Ayrstone? 5. Is 
there anything that Ican put uponthe surface of glass 
to render it a conductor, so that I can plate it? I want 
the surface of the plate when removed from the glaas to 
be as smooth as the giass upon wWhichI have plated. I 
can use plumbago, but Iam afraid it will make the sur- 
face rough. 6. What is the best composition for brass 
gun barrels? A. 1. Yes. 2. It isa native polishing pow- 
der, composed of infusorial silica. 3. A polishing mate- 
rial, made in Engiand, and sold inbricks. 4. A kind of 
hone, found in Scotland. 5. Trygilding, as described on 
p. 250, vol.29. 6. Copper 90°5 parts, tin 9'5 parts. 


Smoker can mend his amber mouthpiece 
by smearing the parts whichare to be united with lin- 
seed oil, hold the oiled part carefully over a hot cinder 
ora gas light, being careful to cover up all the rest of 
the object loosely with paper; when the oiled parts be- 
come a littlesticky,press them together, and hold them 
so tillnearly cold. Only that part where the edges are 
to be united must be warmed, and even that with care, 
lest the form or polish of the other parts should be dis- 
turbed ; the part joined generally requires a littlere- 
polishing. 


J.H.S. asks: What are the dimensions of 
the interspaces of the wire gauze used in the manufac- 
turcof Davy’s safety lamps ? A. One thirty-eixth of an 


inch = 1,296 holes to the square inch. 


J. H. M. says: 1. I think there is some mis- 


take in the answer to Y.E.’s question on horse power of 
an engine in No. 22 of your vol. 29. 


You say 63:6 x70 x 63 
X2x16+33000X12. I think the last sign should be to divide. 
2. Two of us are in dispute about the horse power of an 


engine. Diameter of cylinder is 16inches,length 30 inches, 


working at 100 revolutions per minute with apressureof 


90 lbs. to the square inch. We leave it to your decision. 


A.1.In the example mentioned, the stroke of the engine 
These must be reduced to feet—or, 
It is 


2. If an engine should give an 


=91,4. 
F.M.H.asks: How can I find a rule for 


the heating surface and horse power of steam boilers? 
I think the following is incorrect; it applies to tubular 


boilers only: Two thirds the circumference of all the 
tubes, multiplied by the length, will give the heating 
surface, and every 15 square feet of heating surface will 
be equivalent to one horse power. 
different makersvariesso much, and there are so many 
ways of rating the horse power of a boiler, that we can- 


A. The practice of 


not give you any definite rule. 


W, A. C.—We cannot answer your question 
Under 


E.M. J. asks: How can I gild a small wood- 
en flower stand? How can some portions be made 
A. Rub the 


Put on gold size: and 
when it is sticky to the touch, it is ready forthe leaf, 


which put oncarefully and dab with cotton wool. A 


thin transparent glazing can be used to deaden the gold 


in places. 


W.'l'. says: 1. We have in our factory a 


sectional boiler which has been in constant use for 


about three and a half years. The capacity is fifty horse 
power, audit is at all times under a pressure of ninety- 
five pounds. [t has commenced to leak badly in three or 
four of its connections. The leaks are directly over the 
fire. WhatcanIusetostopthem? 2. Is there any dan- 
gerof rods which runthrough tubes rusting off? If so, 
what would betheeffect ? 3. Do you consider such boil- 
ers perfectly safe? 4. We blow oft once a week. Should 
the boiler be examined internally? If so, how often? 
The water is taken from a, natural reservoir, and is both 
softandclean. A. 1. Probably it will be necessary to 


replacethe leaky sections.though possibly you may be 


able 10 face them off. It woula be well for you to ad- 
dress the makers of the boiler. 2. We scarcely think 
there is much danger. 3. As safe as any similarly con- 
structed boiler. 4, We should suppose that once every 
three or four months would be quite sufficient. 


A.L. A. asks: Are not portable engines 
much more liable to get out of order and give trouble 
than stationary,anddoes not the heat from the boiler 
cause unequal expansion of the difterent parts of the 
work, hence loosening the joints,etc.? A. If proper 
provision is made for expansion, we think that porta- 
ble engines can be made quite as durable as stationary 
engines, It is true, however, that there are difticulties 
in the arrangement, and hence some builders place their 
portable engines on aseparate support. 


C. D.C. asks: 1. Where can I get a very 

powerful magnet? 2. Are magnets durable? 3. Which 
has more attraction for a magnet, a point ora flat sur- 
face? J. What is the farthest distance a! whicha power 
ful magnet will lift an ounce weight? 5. What differ- 
ence is there between a magnet and a lodestone? <A.1. 
From any good maker of philosophical apparatus. 2. 
Yes, with proper usage. 3. We suppose the magnet will 
attract either with equal intensity. 1. This could only 
be determined by experiment for any particular case. 5. 
One is a piece of metal which has received its magnetic 
force from another magnet, the other is iron ore which 
has magnetic polarity. 
W. asks: What is the rule for computing 
the number of tuns of ice contained in an ice house, the 
length, width, and depth being given? <A. Calculate the 
numberof cubic feet in the ice house, and divide by 
thirty-five. Thisgives the number of tuns of ice that 
the building will cuntain if it be closely packed. 


G. A. R.asks: How do you determine the 
diameter of a steam chest for aroll yalve engine? 2. Is 
the roll valve more economical than the slide valve? 3. 
Do you know of a good book which treats on the roll 
valve? A. 1. It will depend upon the width of ports 
and travel of valve. You will find dimensions of these 
aid down inany standard work on valve motion. 2. We 
do not know of any tests which have been made to de- 
termine the relative merits of the two styles of valves. 
3. None that treats of this, specially. 
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G. O. asks: Has any account of the govern- 
ment boiler tests at Sandy Hook and at Pittsburgh been 
published? A. The experiments are incomplete, and 
probably the detailed report will not be rendered until 
further testshave been made. 

H. P. asks: Is there any known substance 
that can be putin with hard cast iron when itis being 
melted, to make a soft casting? 2. Has there been a ro- 
tary steam engine invented that is practicable? It not, 
would theinvention be of use? <A. 1. We think not. 
2. Yes,butthereis great room for improvement, and 
the invention would be of great value. 


E. B. asks: 1. By what means was accurate 
alignment of the Hoosactunnel attained? 2. It is pro- 
posed to cuta tunnel between England and France. As 
the opposite shores are not in sight of cach other, will 
youexplainthe manner of making the survey? <A. 1. 
We suppose it was done by running the line accurately 
across the mountain, and then transferring it by means 
of angles or bearings. 2. Inrunning aline between En 
gland and France, if stations suitable for triangulation 
could not be found, it might be necessary to use buoys, 
or some similar device, to locate intermediate stations. 


G. S. 'T. says: Iwish to line steam boxes. 
for steaming stave bolts, withsome material, such as 
roofing felt orsailcanvas, and would like to Know if 
there iganykind of paint which I can apply to it which 
willresist the action of thesteam. I use both exhaust 
and live steam. There will be alining of boards to pro- 
tect the canvas from injury. <A. Perhaps marine glue 
willanswer. Inreply to your other question, sce our 
advertising columns. 


W. T.T. asks: What‘is the greatest power 
that can be attained by a steel spring, as used in clocks, 
watches, etc.,and the greatest number of evolutions 
that could be applied tosuch power, before it becomes 
exhausted? A. This question is too indefinite. Springs 
could probably be made of any desired power. 


W.L. asks: In burning the cotton dust pro- 
duced in extracting wool from cotton fabrics, which is 
impregnated with oil and sulphuric acid, will the fumes 
have atendency to harm the tubes of a boiler? A. We 
suppose this is a matter that could be best determined 
by experiment. 


_C. McC, asks: 1. If I place my engine on 
either center,should the eccentrics be set so that the lead 
willbe the same when the link is shipped to back, as it 
iswhenshipped to goahead? 2. Is tellow the best lu- 
bricant for cylinders, if steam is made from alkaline 
water? 3. Whatis the best packing for expansion joints? 
4, What is the best thingto put cn an engine to keep it 
from rusting when shutdown for winter, it being ex- 
posedtodamp? 5. What will wrought iron pipe ex- 
pandinlengthin proportion to size? <A. 1. This can- 
not generally be done. 2. Probably oi] would be better. 
3- Hempiscommonly employed. 4. A mixture of white 
lead andtallow. 5. Wrougat iron expands about -2. of 


Bas 


its length, on being heated from 32° to 212° Fahrenheit. 


J.B. H.asks: 1. Whatis peat and how can 
itbe distinguished? 2. If anything without fertilizing 
properties is spread on the ground, why does it improve 
theseil? A. 1. Peatisa mineral fuel, retaining many 
of the characteristics of its original vegetable struc- 
ture. 2. Nearly all organic matter furnishes nourish- 
ment to the plants by its decomposition, and hence 
cannot be said to be without fertilizing properties. 


J.S. 8. asks: Has a locomotive any ereater 
pressure orwetghtupon the track when exerting her 
fullforce to bring a train into motion,than she has 
when Standing at rest? <A. No. 


J. N. P. says: Auchincloss, on page 33, 
gives the description of setting the eccentric to cut off 
at an angle of 150°, and says: “ By carrying the crank to 
the 150° position we observe thatthe port, S, remains 
open a distance, C,” (which, by the way,is wrong ; for 
the valve ought to be as near the seat, C, on the right as 
it is now to the bridge on the left) ‘“‘and the most ready 
means of closing it isto lengthen the valve face the dis- 
tance, 1.’ Furtheron, he says: “But on referringto Fig. 
6, it is clear that no such addition can be made without 
necessitating a change also in the eccentric location,for 
it would render the admission 30° too late. Hence we 
must unkey the eccentric, advance it 30°, and refasten 
it.” Itis to this that I want to call yourattention. He 
says he wantsa cut-off ata crank angle of 150°; and he 
carries the crank tothatangle and lengthens the valve 
face whatever it lacks of mecting the seat. I would ask 
if he has not got the cut-off where he wants it to be 
without advancing the eccentric at all. Iam not taking 
the admission into consideration. Now if he moveshis 
eccentric forward 30°, in order to get the admission at 
the propertime, does he not get a cut-off 30° before the 
crank gets to 150°? It certainly seems so to me. A. 
We have looked over the passage in question, and the 
author’sstatement appears to be correct. Make a model 
with two pieces of paper and try the rule. 


J.P. Jr.asks: How is plumbago applied as 
a lubricant on wood? A. Mix it with tallow. 


G. S. asks: 1. Is thereany work on hydrau- 
lics wherein I can tindrules to calculate the diameter of 
pump plungers, suited to any diameter of water ram? 
[have a20 inch ram and a 1 inch plunger; will the same 
plungerdo for s 3inch ram, keeping the pumps at the 
same rate of speed, etc.? 2. I have had occasion to 
change a large ramfora small one.and I donot eet half 
the power. Whyis thisso? A. 1. You will find the sub- 
ject treated under the head of hydrostatics in any good 
work On physics. See our advertising columns for book- 
seller’s addresses, 2. Yoursmall rain is notso powerful 
as the large one, because the pressure, other things be- 
ing equal, depends 0a the relative sizes of theram and 
plunger. 

G.M. Wosays: [havea twelve horse power 
portable boiler, whichI use tor heating purposes and 
runningasmall engine. I only run the engine once a 
week. Do you think that,if I brick the furnace up with 
one layer of fire brick inside, I could keep stcam up 
easier and keep thetireall night 2? A. You might keep 
up steam more economically. 

J. H.F. says: I have two boilers 5 x 16 
feet, cach containing 39 four inch flues. The grates are 
4 fect 7 inches inlength. The water that supplies the 
boilersis heated by the exhaust steam from engines, 
passing through a heater and lime extractor, and then 
introduced into the front end of boilers. The latter are 
perfectly clean, and yet the plates over the fire bag 
down from1to3inches. They have bagged the same 
way when water was pumpedinto the mud drum. Boil- 
er makers here do not scem to know the cause, and 
theiropinions vary accordingly. One thinks the iron 
too thick (5g); another that there is too much heating 
surface, not allowing the water to circulate freely ; and 
another, who thinks his opinion infallible, claims that 
the oi] from the engine eauses all the trouble. What is 
your opinionasto the cause? Do youthink oil would 
have any sucheffect? A. Ifthere isno scale deposited 
on the crown sheet. we imagine that the bracing is in- 
sufficient. 
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J. & T. G. say: In atin bricks, we find 
that, by mixing anthracite coal dust with the clay, the 
bricks are liable to swell, many of them presenting the 
appearance of large doughnuts. When broken, they 
have a dark gray metallic appearance, and are herd 
and brittle. It is usually said, when this hap- 
pens, that the fire has been pushed toorapidly. No 
doubt tnis is true to a certain extent ; for ifthe fires are 
Kept low until bricks are well heated, there is little or 
So danger of it happening. But it is not absolutely true, 
because bricks that are in immediate contact with the 
fire will usually escape this swelling, while others, far- 
thest removed froin it, willswell. We think that it is 
caused by want of a sufficient amount of air to support 
combustion properly. Our chief reason for this view is 
that much of the coal in these swelled bricksis not con. 
sumed,and yet their appearance indicates that the in- 
sidcof them must havebeen in amolten state. They 
look asif the material of which they are composed had 
been in a boiling condition, so great has been the heat 
generated within them. Moreover, in the individual 
brick, theswelling is greatest at the center; and when 
set close together, they will sweil, whtle all the bricks 
around them that are set with space between them will 
be free from swelling. This exists in various degrees in 
in some bricks; it can hardly be seen in others, as above 
stated. The discoloration of bricks where they rest on 
each other, is another objection to the use of coal dust 
Hence we cannot use it in our front or pressed bricks. 
Those parts of the brick where they rest on each other 
will be of a purple color, while the rest of the brick will 
bered. What we want to know is: Can any substance 
be mixed with the coal dust and clay that will supply the 
place of oxygen for the coal dust, so that it will not swell 
or discolor the bricks while burning, or cause them to 
become discolored when exposed to the weather ? 
When we speak of coal dust, we mean the refuse ot the 
coal yards. If this were ground fine, we think it would 
lessen the liability to swelling, but would not prevent 
the discoloration. A. The swelling of your bricks is 
due probably citherto the escape of moisture in the 
baking, or the gases generated in thecombustion of th. 
coal. The red color of bricks is due to the red oxide 0+ 
iron, which isformed during the intense heat ofthe kiln 
Where they press against one another the heat is lessin. 
tense, aad not sufficient to cause complete decomposi- 
tion of the irom compound and the formation of the 
red oxide. This is the cause of the purplish color where 
the bricks were in contact in the kKtln. There is no 
cheaper source of oxygen thanthe atmosphere. Grind- 
ing the coal very fine might obviate some of the diffi- 
culty. 


FL iE. says: 1. 1 have two small rooms, 
about 14x15 feet, which are separated by a closet 5 feet 
wide. I keep in each room a stove, but I think that per- 
hups one stove could heat the two rooms, if a drum 
could be putin one room and the pipe from the stove in 
the other room be led throughinto the drum. I wish the 
drum to be as nearthe flooras a stove. In order todo 
this, the pipe fromthe top of the stove must be lowered 
about 2 feet, instead of going upwards. Would the draft 
of the stove be the sane? Would the escaping heat of 
the stove sufticiently heat the room by going through 
that drum? Is so, of what size and how constructed 
should the drum be? 2. By what kind of anattachment 
or connection, cana lever and a wheel be so arranged 
that, by turning the whcel always in one direction, the 
lever would move uv and down? 1. Probably such an 
arrangement wouldanswer. Any reliable stove dealer 
will fititupforyou. 2 A cam and yoke would eftect 
the desired object. 


dD. Q. Jr. says: 1. [haveusually cleaned 
my miniature engines with emery cloth: what is the best. 
way to clean out any emery which may have fallen into 
the cylinder, steam ways, etc? I usually pour alcohol 
or benzine to kill the oil,and then let running water 
through. Is there anything better? 2. Is water, charged 
with oxalic acid until it will take up no more,too strong 
for cleaning brass? 3. Is it necessary to clean and pol- 
ish with whiting, or will leather alone be sufficient? 
4. What is about the proportion of muriatic acid and 
alum in gold coloring? Will the brass require to be 
washed with water when colored with muriatic acidand 
alum? 5. Whatkind of bronzing can be easily apptied 
to brass like that used on gas fixtures? 6. What kind of 
gilt wash can be easily and firmly applied to iron? 7. 
What coloring or lacquer is applied tothebrags snaps 
and window raiserswhich we see in cars,and which look 
asif they were taken out after being cast,the rough 
edges filed oft,and then dipped into something? What 
isa good lacquer to apply to brass, already polished, to 
Keep it bright ? A. 1. Take them apart, cover the pieces 
with oil,and wipe cican. 2. We think not. 3. The ad- 
dition of whiting will probably be an improvement. 4 
6,7. You will find directions about gold coloring, on 
page 43, current volume. 8& 5. See p.331, vol. 29, Dis- 
solve 8 ounces of seed lac in one quart of alcohol. 


J. B. G. asks: In an article in your No. 24, 
volume 29, on the ventilation of the Senate Chamber, it 
is said that the exhaust apparatus takes the air from the 
upper part of the room, which is contrary to the philos- 
ophy entertained by many in this part of the country. 
Indeed, all the buildings I know of have the air taken 
from openings in the floor, the idea of course being that 
the vitiated air, being heavier than pure air, is more 
easily taken from the floor; besidesthe warm air from 
the registers, rising immediately to the upper part of 
the room, is not drawn out before having performed its 
work. What is youropinion ? A. It is impossible to 
givea generalruleasto where the foul air of aroom is 
to be drawn oft, independently of all other considera- 
tions. The air may be heated before it is forced into the 
room; and if a current is established from the bot- 
tom, there is no ebjection to removing the air fromthe 
top. 


H. J. asks: 1. Is it common for persons to 
lose their memory by fright? I was blown up on asteam- 
boat some years ago, but not injured. and have not had 
my memory since. 2. I was on board a boat and she 
was blown up; Iam positive there was a full supply of 
water inher boilers. There were some persons standing 
within 3 feet of the boilers, and some immediately 
over them. Soine 25 were killed and wounded, yet no pne 
wasscalded. What became of the water? A.1. Sach 
action occasionaliy takes place, but we hardly think 
that itiscommon. 2 The hole may have blown outin 
tha lowerpart of the boiler. 


B. F.T. asks: Has any person a patent on 
the application of paper pulp to heated surfaces, as noa- 
conductors of heat, as on steam boilers, pipes, etc? 2. 
Can india rubber be dissolved in water so as to be 
mixed with other substances and become dry and hard ? 
A. 1. We believe there issuch a patent. 2. No. 


R. H. asks: How is paper prepared so that, 
when written with an iron stylus, the electrical cur 
rent will diacolorit? A. Dip common printing paper in 
a solution of ferrocyanide of potassium. The passage 
of electricity through the paper, thus prepared, makes 
blue marks, the salt being [converted into Prussian 
blue. 


N. 0. J. asks: 1. If I have a round timber, 
out of which I want tocuta rectangular beam, how can I 
tind the sidesof the beam expressed in function of the 
diameter of the timber? 2. What is the formula for the 
expansion of water by heat? 3. Ia Ganot’s“ Physics” 
there are the following formulas, by Dr. Matthiessen: 


7173(t—4)3 between 4° and 32° C/. and Vt= 0:999695 + 
00000054724 t2 + 0-00000001126 t3 between 30° and 100" Cy) 
but it is not explained what is meant by V andt. A. 
The side ot the greatest square tl.at can be inscribed in 
a circle is U'707 of the diameter. 2. The first formula 
may be thus translated: If we call the volume of a 
given weight of water, at a temperature of 4° centi- 
grade, unity, the volume at any other temperature, t, 
between 4° and 82°, is equal to one, minus 0,00000- 
253 times the given temperature, diminished by 4, 
-+ 0°0000008389 times the square of the given tempera- 
ture, less +4, + 0°00000007173 times the cube of the given 
temperature, less 4. The translation of the other formula 


is similar. Vt in the first member of the equation means 
the volume at the temperature, t, which temperature 
is to be substituted fort in the second member. 


A. R.asks: How small in size did Newton 
say that our globe could be pressed or dausezed to free 
it of its molecules? A. We donot remember that New- 
ton ever made such a statement. 


P. P. asks: What is the principal difficulty 
in running band saws in ordinary lumber mills, and 
why arethey not used more extensively? Is not the 
power required to drive a band saw lessin proportion 
to width of kerf,the rate of sawing being the same? 
A. The band saw is comparatively a recent invention, 
but already it is being largely introduced. We donot 
think thereare any great difficulties in its use. The 
powerrequired is not lessthan witha properly arranged 
saw of the ordinary kind. 


W.R.G.asks: 1. Incalculating the power of 
water wheels, is there anything allowed for friction ? A. 
Generally, yes. 


R.S. F. asks: Isthere such a thing as a re- 
cording dynamometer for use on steam engines, water 
wheels, and othermotive powers? A. We believe there 
are such machines, but they have not come into general 
useon account of their complications, expenses, etc. 
The field is still open forthe inventor who can produce 
a better device. 


D. M. L. asks: 1. How is the monthly aver- 
age of athermometer obtained? On some days, at the 
hour of observation, it indicates above zero and at 
others below. 2. Whatis the mean average of the fol- 
lowing record for ten days: 1st, 1U° above; 2d, 8° above: 
8d, 3° below; 4th, 4° below ; 5th, 2° above; 6th,5° above; 
th, 1° below; 8th, 8° below: 9th, 9° above; 10th, 4° above’ 
A. 1. Take the algebraic sum of the readings, and divide 
bythe number. 2. The mean temperature, as shown by 
these observations, =(10°+S8° —3° —4°-2°+ 5° —1°— 804 go 
+4°)+10=2'2° above zero. 


D. M. A. says: A board is 12 feet long and 
linchthick. At oneend it is 4inches wide, at the other 
end 12inches wide. Where must this board be cut into 
between the endsso as 
to have the same 
amount of lumber in 
each piece? A. LetA 
B CD represent the 
board. Suppose the 
problem to be solved, 
and that E F, or b, 
drawn at a distance, x, 
above C D, divides the 
board into two equal 
parts. It is thus re- 
quired to find the value 
of x. It is easy tosee 
that if the sides of the 
board were continued 
Upwards until they 
met,as at G,thelength 
would be 18 feet. We 
then have a triangle, 


GC D,with a line, E F, parallel to thebase,C D. Hence 
216: 216 —x .:12:b,and b=12 no 


top and hight of the piece, E F C D, we can calculate 
the area, in terms of the sides, and make this equal to 


half the area of the fboard. Then (12-55) Xx=576. Solv- 


Having found the 


ing this equation for x, we find the hight above C D, at 
which the board must be cut, is 4 feet, 7 inches, nearly. 


A. L, asks: Can you tell me how to stain 
hard wood inim{tation of ornamental kinds? <A. This 
subject is a very complicated one, and a full description 
of the processes would occupy too much of our space. 
Your best course would be to obtaina good book on the 
subject. 


M. asks: What is a good metal that can be 
melted overa charcoal fire, ve easily dressed up for ma- 
king models, and will be quitestift when cold? I have 
been using lead, tin, and antimony, but think that per- 
hape [do not get right proportions. A. Increase the 
lead to make the alloy softer, and vice versa. 


A. B. P. asks: How can I make an amal- 
gam for an electrical machine? A. .Take zinc 1o0z., 
grain tin 1 oz., mercury (hot)3ozs. Stir well together, 
and powder whencold. Mix witha little tallow. 


A. Z B. asks: 1. What treatment should 
paint brushes be subjected to so as to keep them from 
getting hard and matted together after using? A. Soak 
in linseed oil and wash the oilout withsoapy water. 


F. A. R. asks: 1. What are the meanings of 
the terms, golden number, solar cycle, and epact, found 
inanalmanac? 2. How is coal tar made? 3, How is 
apple whiskymade? A.1. The cycle is the period of 
time after which the same days of the week recur on the 
same days of the year. This period of the sun (solar 
cycle) is 28 years,and of the moon’s changes 19 solar 
years. The golden number is the numberof the yearin 
the cycle. To find thegolden numberadd 1 to the date, 
anddivide by 19. The remainder is the number. Thus 
1874+1=1875+19=98 and 13 remainder. The epact is 
the moon’s age at the end of the year; and if we take 
the epact corresponding to the year’s golden num” 
ber, we can obtain the dates of the new moons, and 
thence the dates of Faster, Lent, and Whitsuntide. 2. It 
is a by-product of the distillation of coal, as in making 
illuminating gas. 5. By the distillation of cider. 


L. J. O. asks: What are the use and mean- 
ing of the marks over certain le.ters, as in Professor 
Orton’s letters? A. The marks you refer to are the ac- 
centson the letter n (fi) in the Spanish language. The 
effect of the accent is the same as if g were before then 
in French, asin Bologna (pronounced Bolonya). Thus 
in Spanish, cafion is pronounced canyon, pefias, pen- 
yas, etc, 
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J. S. asks: What has become of the boiler 
testing board? “I sent them a safety valve for trial,and 
would like to know what they are doing.’”’ A. They have 
suspended operations until spring. 


8. H. asks: On what day of the week did 
September 21, 1817, fall? A. Sunday. 


P. asks: How can I remove oil from a print 
edpaper? A. Apply powdered French chalk, made into 
a paste with water and allowed to dryon the spot. 


F. A. B. sends the following recipe for 
blackboard composition; Alcohol, % gallon; gum shel- 
lac, % l1b.; lampblack, % 1b.; Venice turpentine, 4 ozs. 
Dissolve the shellac in the alcohol, and add the other in- 
gredients. Ifit gets toothick, thin with alcohol. 


P. P, P. asks: 1. What makes a person 
shake when having a chill? 2. What causes the cold 
and hot feelings during a chill? 3. When death is 
caused by a congestive chill, what part of the body is so 
affected that it causes death?—G. B. asks: 1. How is 
the deep scarlet color of the geranium flower produced 
on wax? 2. HowcanI prevent white wax from turn. 
ing yellow ?—S. B. R. asks: How can I dye furs ?—A. G- 
P. asks: Which is the largest pump in the world ?—J. S. 
asks: Can any oneestimate the annual cost of the arti- 
ficial ight used all over the world ?—T. F. asks: How 
can I remove the emell of cod liver and castor oils ?—J. 
H. asks: How is a hygroscope (a paper altering its color 
with the humidity of the atmosphere) made ?—G, P. Z. 
asks: Isthere any remedy that will remove hair trom 
any part of the face, without leaving any permanent 
mark or signs of its application ? 


COMMUNICATIONS RECEIVED. 

The Editor of the ScrlENTUIC AMERICAN 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects: 


On a Specific for St. Vitus’ Dance. By A.S 

On the Phonetic System. By A. F.S. : 

On a Mathematical Discovery. By I. F. 

On Ventilating a Church. By R. 

On a Theory of the Origin of the Solar 
System. By C.D. 

On Lunar Acceleration. By J. H. 

On Minerals in Tennessee. By A.D, M. 

On Steam Power in Philadelphia. By L. B. 
Jr. 


Also enquiries from the following: 


T. R.& S.—C. T.—J. J.K.—J. D. B.—G. W. B.—S. M.D. 
—Z.T.D. 


Correspondents in different parts of the country ask: 
Who makes the best breech-loading shot gun? Who 
sells machines for making buttonhead rivets? Who 
makes kilns for burning charcoal? Who makes mill- 
stone dressing machines? Makers of the above articles 
will probably promotetheir interests by advertising, in 
reply, inthe SCIENTIFIO AMERICAN. 


Correspondents who write toask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale,or who want to find 
partuers, should send with their communications an 
aniount sufficient to cover the cost of publication under 
the head of “ Business and Personal”’ which is specially 
devoted to such enquiries. 


[OFFICIAL.] 
Index of Inventions 


FOR WHICH 
Letters Patent of the United States 


WERE GRANTED IN THE WEEK ENDING 


January 6, 1874, 


AND EACH BEARING THAT DATE. 
(Those niarked (r) are reissued patents. ] 


Air cooling, A. Muhl...... died sie tedaele aea,a sce. 
Alkalies, package for caustic, H. B. Hall.. «. 146,179 
Artist’s ink slab. W. Keuftel...............eeeeeeee6 146,187 
Auger bits, die for forming, J.Swan + 146,212 
Auger coupling, earth, W. W. Jilz « 146,257 
Bed bottom, Briel & Krieger..... « 146,227 
Bed bottom, Deal & Hobbs « 146.125 
Bed bottom spring,D. W. Whitaker......... « 146,299 
Bedstead and crib, C. Morgan......... ob oats . 116,265 


+ 146,267 


Bedstead, etc., invalid, I. M. Rhodes.. . 146,281 
Belt tightener, S. L. Gould....... 146,182 
Billiard register, C. F. Washburn 146,218 
Bit stock, Chandler and Folsom... 146,123 
Boiler, etc., Jocomotive, N. F. B. De Chodzko.... 146,171 


» 146,145 
» 146,264 
146,252 


Boiler water feed, etc., M. Reeve...... 
Books, fastening leaves in, L. Messer. 
Boot counter stiffener, J. L. Hatch... 


Boot heels, G. W. Keene (r)... ..... 5,722 
Boot heel, forming, G. W. Keene (r). 5,723 
Boot heels, etc. nailing, J. M. Watson. «. 146,152 
Boot sole cutter, H. T. Marshall «. 146,261 
Boot, sole for, Pebbles et al «» 146,276 
Boring apparatus, etc., earth, C. Pontez.. «+ 146,202 
Boring machine, G. Gardner..... +. 116,246 
Bottle stopper, W.T. Fry....... « 146,129 
Bridge link bar, J. Christie 146,165 
Brush, stove blacking, Inglis & Pinkerton wankers ses 146,183 
Buttons, etc., J. F. Bapterosses «+ 146,223 
Cage, bird, Ww. O. Grover.. pecs «. 146,249 
Cam sectional, J.F. Mallinckrodt . «» 146,193 
Car axle, lubricating, P. Bauer.. «. 146,160 
Car coupling, X. Krapf. «. 146,134 
Car coupling, F. Thorpe . 146,214 
Car coupling, A.Wlllson.. 146.154 
Car spring, railroad, J. W. Evans « 146,238 
Card for wrapping thread, H. Sutro (r). « 5,725 
Carpet fastener, F. Graff....... on « 146,248 
Carriage, child’s, L. P. Tibbals. 146,215 
Carriage seat, H. W. Quinn.. 146,278 
Carriage top, J. Catrow, Jr.... 146,280 
Carriage top, C. A. Dearborn (r).... ~ 5,720 
Chuck, W. H. McCoy....... eaesialeganes.cio5 5 oa sie siele ++ 146,262 
Cigars, machine for molding, H. Dombrowski . 146,126 
Clamp, I. Kenney........... . 146,190 


Clamp, J. F. Schneider. . 
Clamp, floor, R. C. Davidson. 
Clock dial, J. De Laforgue... 
Clothes dryer, F. Lyford.. . 
Clover, etc., thrashing, Lippy et al... 


«146,236 
. 146,260 


.. 146,137 
Coa), etc., discharging. J. Foreman.... «+ 146,242 
Cooking apparatus, A. E. Neitz. ..... 146,142 
Corn cob separator, Galt & Tracy......... wee 146,245 


Cc 


16,127 
«146,205 


Corset, G. L. Eason............ cess eee ee eee ee 
Cotton plants, sprinkling, W. T. Robinson 


Cultivator, sugar cane, Von Phul & Mallon........ 146.21 
Cur.ain tassel clasp, A. A. Lothrop.... ........... 14,13 
Curve scriber, I. Kenney.............ceeeeeeee weno es 146,189 
Cutter, rod, D.S. Merritt........ SCE Coctee 146,188 
Dental plates, alloy for, E. Conway.. wee 146,233 
Digger, potato, R. B. Evans. . 146,174 
Digger, potato, H. Strait.. . 16,148 
Drill chuck, H. M. Olmstead...... « 146,143 
Duster handle, etc., E. M. Forrester. « 146,128 
Egg carrier, M. A. Franklin « 146,243 
Elevator, ice, J. S. JoHNson...........c eee eee “ « 146,258 
Elevator, water, T. J. Christy... cc. ccc cece eee eee 746,231 
Engine, steam, Field & Cotton..... 146,239 
Engines, packing for steam, W. Beschke . 146,122 
Faucet, compression,J.T. Hayden........ « 146,253 
Fertilizers from waste liquors, B. F. 116,285 
Flue cleaner, H. Freeman.........ccccceeeeeseeeeeee 146,176 
Flue cleaner, H. Freeman...........cecceeeeeceeeeee LG, 
Flue cleaner, H. Freeman............ Bea sie esieigs wsahus 116,178 
Fork, horse hay, E. Mishler............... eee eeee eee 146195 
Forms, cutting irregular, J. P. Grosvenor (r). 5,721 
Fruit gatherer, W. F. Towns................ 146,151 
Furnace mouths, arch iron for, T. Sharts.. » 146,147 
Furnace, portable, J. C. Brewer.............. 145,226 
Gage for edgers, S. Taylor................066 A rey 146,262 
Gas nipples, holding, L. W. Stockwell 146,291 
Gimp, covering strands for, R. C. Alton... 146,222 
Grain binder, Culbertson & Edgar.................- 146,169 
Grain, rubber for separating, Andrews et al 146,153 
Grinding machine, W. J. Reagan... 116,279 
Grinding rolls, machine for, N. Gavit. 116,247 
Hammer eyes, forming, H. H. Warren 146,217 
Harrow, wheel, E Bayliss.. 146,224 
Harvester, J. Beach .. 146,161 
Hatchway, self-closing, W. A. Morrison . 146,141 
Hemming, etc., attachment for, J.T. Jones. « 146,185 
Hinge, A. O°RecfC 2... ec ccc cece cece ec ee eee eeeee 146,270 
ook, whitietree, J. Behel....... ~ 145,121 
Horseshoe blank, J. Russell..... . 11G146 
Tron, puddling, F. A. Lelaurin. ‘ Lh) a) 


Jack, lifting. E. B. Cump 


Jack, lifting, R, Ye 7 16, “303 


Jeweler’s hinge stock die, H. N. Page. oe 16,272 
Ladcer tire escape, M. Parent we 16,24. 

Lamp, ship’s, Hinrichs e¢ « * .. 146,180 
Leather, crimping, Thompson lal. neert: ow « 116,213 
Lock, bag, Lb. J. Riley............ 116,282 
Lock, combination, A. E. Pickle. . 146,201 
Lock for drawers, etc., J. Palme 116,273 

Lock, seal, J.C. Wands wee 116,296 
Lock, permutation, W. Kock eee 146,191 
Locomotive water supply, VW. E. Prall.. 2 146,207 
Loom shed, G. Crompton, (r) 5,718 
Loom shed, G. Crompton, (r).. vee 5,719 
Mechanical movement, B. Frese... » L624 
Mechanical movement, J. Woolf... 146,301 
Medical compound, P. Hunter.. 146,183 
Medical compound, FE. W. Ober,..... 146,199 
Medical compound, J. W. Tallinadge. « 146,149 


Milling machine, D. Slate........... 
Molding crucibles, P. Wilk 
Music holder, sheet, H.B.& G.S. Ladd 
Music leuf turner, W. IL. King. 
Nail, picture, J.O. Niles 
Neck tie shield, S. H. Eisenstaedt..... 
Nut machine, S. H. Wright 
Optical illusions, T. W. Tobin...... 
Ores, etc., sampling, J. Collom.... 
Painting broom handles, J. Reif..... 
Paper bags, making, C. T. Packer... 
Paper cutting machine, T. LB. Dooley. 
Paper liniug machine, B. F. Field... 
Photographic back ground, P.C. Nason. 
Pipes and tubing, W. V. Phillips... 
Plane guide, W. H. Shipe 
Planter, cotton and corn, B. F. Hardwick 
Plow, winged, I. A. Benedict...... 
Pocket book, safety, G. B. Clarke 
Powder keg, \. Tenney............665 
Press, wine and cider, H. N. Houghton. 
Propulsion, marine. J. S$. Morton 
Regulator, draft, J. M. Adolphus... 3 
Roadways, etc., snow from, (. G. Waterbury..... 
Roofing, metallic, A. Gateau 
Roofing tile, B. Momenthy......... 
Rubber and cloth roller, R. B.Hugunin 
Saddle attachment, gig, A. Gilliam.... 
Safe, fur, R. H. Miller 


L619 
116,188 
. 146,269 
M6 LB 
. 146,302 


«146,293 
116,167 


146,237 
116,240 
116,196 
M6144 
116,208 
. 116,251 
JAG, 225 
116,232 
146,150 
.. 146,181 
2. 116,266 
» 116,221 


3,219 


116,151 
146,189 


Sash balance, J. J. Cowell, (r). 5,717 
Sash fastener, J.G. Spathelf... 146,211 
Sash pulley, M. Nelson....... 146,197 
Saw mill, feed wheel for, J. Kerr. 116,186 
Scraper, foot, N. C. Burnap......... 1.16,228 
Screw cutting machine, L. W. Stockwel +. 146,290 
Separator, ore, J. Collom . 146,168 
Sewing machine, T. K. Reed. 146,289 
Sewing muchine caster, J. A. Stansbury. 116,289 
Sewing machine cover, W. C. Wendell.... 146,298 
Sewing machine water motor, O. J. Backus.. 146,120 
Shaft tug, J. V. Ragon......... «- 116,203 
Shirt, under, O. P. Flynt. «. 16,175 
Shovel, fire, Dodge & Ellis... » 116,172 
Sign, alterable, L. Nielander.. 146,268 
Soda water apparatus, J. W. Tufts. 116,294 
Sower, guano, C. Smallwood...... siete, sececees 146,288 

Sower, seed, J. B. Nixon...... ls 116,168 
Spindle step, B. H. Jenks . 146.181 
Spinning machiue bolster, Follett & Pot ter. we M6Q4L 
Spooling machine, S. Kk. Smith..... « 146,210 
Spring, suspender, G. K. Wingfield. 146,155 
Stereoscope, revolving, J. W. Cadwell............ 146,164 
Stereotype block holder, J. Bryson.. «» 116,163 
Stone, dressing, G. W. Weatherhogg «. 146,297 
Stove, portable, F. A. Schroeder. . 116,283 
Suspender spring, G. KX. Wingfield. 146,155 
Swing bar, adjustable, Cameron & Talbert « 146,229 
Tablet, drawing, M. Will80n.............cceceeeeeee 146,300 
Thill coupling, E. P. Conrick.. 146,124 
Tool handle, W. H. McCoy..... seeecceeee 146,263 
Toy, G.B. Adams.........cc cece eee eee as wee 146,157 
Tracefastener, Rombaugh & Mears « 146,206 
Transplanter, F. B. Abbott.. 116,156 
Trap, animal, C. Schweizer.. . 146,284 
Trap, fly, McCreary & Crist.. oe 146,194 
Twine holder, Huntley & Esty.. oe 146,256 
Valve, steam regulating, J. E. Watts............066 146,153 
Vehicles, wheel for, F. H. Brinkkotter « 146,162 
Vehicles, wheel for, W. Corris....... 146,234 
Vehicles, wheel for, C. H. Guard.... « 146,250 
Vehicles, wheel for, C. B. Wainwrigh 146,295 
Velocipede, G. Avery.. «» 146,159 
Washer, ore, E. Paul..... « 146,275 
Washer or buddle, ore, J. Collom... -. 146,166 
Washing machine, D. W. Linn wee 146,135 
Washing machine, F. E. Smith..... .. 156,209 
Water wheel, turbine, M. W. Obenchainetal.,(r) 5,724 
Windlass and crank brake, H. M. Howard......... 146,182 
Wind wheel, A. T. Page . 146,200 
Wrench, H. P. Hood....... Sasso wavs «. 146,254 
Zinc from fumes, recovering, H. Sieger. « 146,286 
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APPLICATIONS FOR EXTENSIONS. 


Applications have been duly filed, and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applicationa are appointed for 
the days hereinafter mentioned: 


27,731.—CLoTHES WRINGER.—E. Dickerman. March 25. 
27,821.—EXTENSION LADDER.—G. B. Mickle. March 25. 
27832.—H ARVESTER.—L. C. Reese. March 25. 

27,89. SWEEPING MACHINE.—R. A. Smith. March 25. 
27,816.—BELTING.—H. Underwood. March 25. 

27 852.—H ARVESTING MACHINE.—B. F. Witt. March 25. 
27,835.-—Nia@ut Liaur REFLECTOR.—J.Wyberd. March 25. 
27,360.—Loom.—J. C. Cooke. Murch 25. 

27,866.—CoTron BALE T1z.—J. McMurtry. March 25. 
28,105.—F RUIT BASKET.—J. K. Park. Aprii15. 
28,175.—SCABBARD Froc.—W. Hoffman. April 22. 
28,488.—RaTTAN MACHINE.—L. Hull. May 13. 


EXTENSIONS GRANTED. 


26,785.—WasTE Cock.—G. W. Robertson. 
26,822.-TENON CUTTING TOOL.—L. A. Dole. 


DESIGNS PATENTED, 


7,093.-—STAND AND BsaACKET Mats.—L. Bushnell, New 
Bedford, Mass. 

4.081.—CHILDREN’S CARRIAGES.—J.L. Brown, Boston, M. 

4,095 to 7,092.—Carpers.—R. R. Cainpbell, Lowell, Mass. 

4,093. -K NOB AND RosE.—W.Gorman, New Britain, Conn. 

W9b to 7,076. —CaRPET A. Heald, Philadelphia, Pa. 

7,0.\7.—TEa CANISTER.—E. Huntingtun, New York city. 

4,098 —CaRPET.—C. S, Lilley, Lowell, Mass. 

9,099. —CARPET.—D. McNair, Lowell, Mass. 

97,100.-HANDLE SoCKET.—J. S. Ray, East Haddam, Conn. 

7,101 & 7,102.—l'yPes —R. Smith, Philadelphia, Pa. 

7,103. —HANDLE SOCKET.—W.M.Smith,West Meriden,Ct. 


TRADE MARKS REGISTERED. 


1,591.—GAGE TuBEs.—FE. H. Ashcroft, Boston, Mass. 
1,592.—Warsky.—Kryder & Co., Philadelphia, Pa. 
1,533.—SHores.—T. C. Wales & Co., Boston, Mass. 
1,591.—Saws —Wheeler & Co., Middletown, N.Y. 


SCHEDULE OF PATENT FEES. 
On each Caveat.....c.ccececeeeeceeeeeeeeees .. $10 
On each Trade Mark........... Seeders geea cece diate vers $25 
On filing each application for a Patent (17 years). S15 
On issuing esch original Patent.. eee B20 


On appeal to Examiners-in-Chief.. -810 
On appeal to Commissioner of Patents -820 
On appHeation tor Reigsne............5 .830 


On apolication for Extension of Patent.............850 
Ongranting the Exteusion.. se ceeeee eee es SO 
On filinga Disclaimer....... seeesceeeesees BLO 


On aDapplication for Design (3 years) seeeee B10 
On application for Design (7 years).... + B15 


On application for Design (14 years).........00006. BBO 


iSpecialty reported for the Scientific American.) 
CANADIAN PATENTS. 

list OF PATENTS GRANTED IN CANADA, 

JANUARY 13 TO JANUARY 20, 1878. 


2,997.—T. Piper, Hamilton, Ontario. Improvements on 
treadles for sewing machines, called ‘ Piper’s Im- 
proved Spring Clutch for Sewing Machines.” Jan. 13, 
1874. 

2,993.—1. Grant, Shubenacadie, Hants county, Nova Sco- 
tia. Improvements in machine for cleaning tracks 
from snow, called ‘ Grant’s Snow Plow.” Jan.18,1874. 

2,999.—W. W. Byan, S. Grose and M. Harper,allof Whitby, 
Ontario county, Ontario. Machine for manufacturing 
the slats of door and window weather blind rolling 
siats with metal clip bearings, called “ Byan’s Blind 
Slat Machine.” Jan. 18, 1874. 

3,000.—W. W. Byan, S. Grose and M. Harper, all of Whit" 
by, Ontario county, Ontarfo. Improvements on win- 
dow and door weatner blinds, called * Byan’s Improved 
Venetian Blind.” Jan. 13, 1874. 

3,001.—T. Ney, Glenallen, Wellington county, Ontario, 
assignee of J.Small, of same place. Improvements on 
horse pokes, called ‘* Ney’s Improved Dexter Horse 
Poke.” Jan. 13, 1874. 

802.—W. Sellers, Haverhill, Essex county, Ontario. 
Improvements on lawn mowers, called “ Sellers’ Lawn 
Mower.” Jan. 18, 1871. 

8,003.—A. Rodg«rs, Muskegon, Muskegon county, Mich., 
U.S. Inprovements on machine for sawing laths. 
Jan. 13, 1874. 

3,091.—A. Rodgers, Muskegon, Muskegon connty, Mich., 
U.S. Improvements in balance cranks, called “ Rodg- 
ers’ Balance Crank.”’ Jan. 13, 1874. 

3,003.—A. Rodgers, Muskegon, Muskegon county, Mich., 
U.S. Machine for canting logs, called “ Rodgers’ Log 
Cauting Machine.” Jan. 18, 1874. 

8,006.—I. S. Adams, West Roxbury, Norfolk county, 
Mass.,U.S., assignee of I. Colicott, of same place. 
Improvements on kaleidoscopes, called “ The Adams’ 
Automatic Kaleidoscopes.” Jan. 13, 1874. 

3,097.—M. Hine and H. P. Dibble, New Haven, New Ha- 
ven, Conn., U. S. Improvements on machine for 
threading bolts, called “Hine and Dibble’s Bolt 
Threader.”? Jan. 13, 1874. 

3,008.—T. F. Conklin, Fond du Lac, FondduLaccounty, 
Wis., U.S. Improvements on the construction of 
smoke stackso flocomotive engines and other engines, 
called “Conklin’s fuel Economizer and Spark Arrest- 
er.”' Jan. 13, 1874. 

3,00).—I. Parkyn, Montreal, P.Q. Manvfacture of bran 
for transportation, storage, etc., called ‘ Parkyn’s 
Compressed Bran.”? Jan. 13, 1874. 

8,001.~D. T. Casement, Painesville, Lake county, O., U. 

Ss. Improvements on pressure regulator for fluids, 
called ** Casement’s Pressure Regulator for Fluids.” 
Jan. 13, 1874. 

3,011.—S. MeGee, Madison, Morria county, N. J., U. 8. 
Improvement on of] preserviog nave on box for axles 
in combination with his improved axle to be used in 
metallic hubs or hearers, called “ McGee’s Hub for 
Vehicles.” Jan. 18, 1874. 

3,012.—J. Hally, Valley field, Beauharnots,P.Q. Appara- 
ratus for the excavation of peat, called ‘The Ironclad 
Peat Excavator.” Jan. 1:3, 1874. 

8,018.—F. Culhan, Widder Station, Bosanquet, Lambton 
county, Ontario. Improvements on machinery for 
operating semaphore rignals, called “ Culhan’s Patent 
Semaphore Signal.” Jan. 13, 1874. 

8,014.—B. Barter, Faribault, Rice county, Minn., U. S. 
Improvements on machine for dressing flour, called 
“ Barter’s Flour Dressing Machine.” Jan. 20, 1874. 

$,015.—J. Davis, J. Armstrong and D. Davis, allof Pitts- 
ton, Luzerne county, Pa, Improvements on process 
for tanning, called“ Davis and Armetrong’s Tanning 
Process.’’ Jan. 20, 1874. 

8,016.—E. E. Brewer, Douglas, York county, Ontario. 
Improvements in churns, called “ Favorite 
Churn.’ Jan. 20, 1874, 


$,017.—J. Slater and H. S. Blatt. Sandy Lake, Mercer 
county, Pa., U. S. Improvements on sied brakes, 
call d‘ Slater’s Sled Brake.” Jan. 20, 1874. 

8,018.—A. D. McMaster, Rochester, Monroe county, N. 
Y.,U.8. Improvements on stove boards, called “ Mc- 
Master’s Improved Stove Board.” Jan. 20, 1874. 

8,019.—W. H. Rogers, New London, Conn., U.S., and D. 
L. Caven, Stratford, Ontario. Combined check nut, 
called “ Roger’sand Caven’s Combined Check Nut.’’ 
Jan. 20, 1874. 

3,020.—W. Wilson, Hamilton, Ontario. Improvement in 
railway switches, called ‘“‘ Wilson’s Safety Railway 
Switch.” Jan. 20, 1874. 

3,021.—N. Johnson, Jasper, Steuben county, N. Y., U.S. 
Improvements in insertable saw teeth, called “ John- 
son's Insertable Saw Teeth.” Jan. 20, 1874. 

3,022.—C. Kinney, London, Ontario. Improvements on 
nut lock, called * Kinney’s Lock Nut.” Jan. 20, 1874. 

3,023.—R. Elmsley, Toronto, Ontario. Indicator forreg- 
ister{ng the time occupied in playing games upon 
billiard tables, called “ Elmsley’s Billiard Marker.’’ 
Jan. 20, 1874. 

8,024.—D. T. Casement, Painesville, Laxe county,O.,U.6. 
Improvements on a method of burning fuel and gen- 
erating steam, called ‘“‘ Casement’s Method of Burning 
Fuel and Generating Steam.” Jan. 20, 1874. 

2,025.—J. W. Bookwalter, Springfield, Clark county, O., 
U. S. Improvements on steam generators, called 
“Bookwalter’s Steam Generator.” Jan. 20, 1874. 

3,026.—L. Cote, St. Hyacinthe, P.Q. Improvements on 
a machine tor forming boot and shoe stiffeners, called 
“ Cote’s Rotary Machine for Shaping Stiffeners.’’ Jan. 


20,1 874. 
3,027.—r. H. Whitman, Harrison, Cumberland county, 


Me., U. S., assignee of E. H. Woodsun., South Boston, 
Maiss.,U. 8. Improved block fitting machine, called 
“ Woodsum’s Block Fitting Machine.” Jan. 20, 1870. 

3,028.—J. Hewitt, Grimsby, Lincoln county, Ontario. 
Improvements on sad and fluting iron, called ‘Queen 
Iron.’? Jan. 20, 1874. 

8,029.—I. Hewitt, Grimsby, Lincoln county, Ontario. 
Improvements on fluting plates, ealled ‘* Universal 
Iron.” Jan. 20, 1874. 

3,030.—I. Hewitt, Grimsby, Lincoln county, Ontario, 
Improvements on glossing and fluting fron, called 
“Home Iron.” Jan. 20, 1874. 

3,031.—H. Frank, Pittsburgh, Allegheny county, Pa., U. 
S. Improvements on regenerative gas furnaces, called 
‘Frank’s Regenerative Furnaces.” Jan. 20, 1874. 

3,082.—H. Frank, Pittsburgh, Allegheny county, Pa., 
U.S. Improvements on tile for constructing furnac- 
es, called “ Frank’s Furnace Brick.” Jan. 20, 1874. 

£,083.—H. Frank, Pittsburgh, Allegheny county, Pa., U. 
S. Improvements on hot blast ovens, called “ Frank's 
Hot Blast.” Jan. 20, 1874. 

8,081.—I. P. Magoonand H. Fairbanks, St. Johnsbury, 
Caledonta county, Vt., U. S. Improvements on lo- 
comotive feed water heater, called “ Magoon’s Iin- 
proved Locomotive Feed Water Heater.” Jan. 20, 


1874. 
8,035.—J. West and O. M. Parker, Crestou, Union county, 


Iowa, U. S. Improvement on steam bell ringers, 
celled ‘* West’s and Parker's Steam Bell Ringer.”’ Jan. 
20. 1874. 

3,036.—K. R. Whitney, Bolton, Broome county, P. Q. 


Improvement on veneer cutting machine, called 
“Whitney’s Improved Veneer Cutter.’? Jan. 20, 1874. 

3,087.—E. R. Whitney, Bolton, Broome county, P. Q. 
Improvements on printing types or blocks, called 
“ Whitney’s Glass Type.’ Jan. 20, 1874. 

$,038.—J. McCullum, Nepean, Carleton county, Ontario. 
Improvenvent on potato diggers, called ‘“ McCullum’s 
Improved Potato Digger.” Jan. 20, 1674. 

8,089.-W. S. Hunter and C. C. Colby, Stanstead, Stan- 
stead county, P. Q. Improvement on the manufacture 
of paper, called ‘“‘Hunter’s Fabricated Paper.” Jan. 


20, 1874. 
3,010.—L. Scofield and J. B. Wait, Grand Haven, Ottawa 


county,Michigan,U.S. Improvenient on ironing tables, 
called “ Scofleld’s Ironing Table.” Jan. 20,1874. 

3,041.—J. W. Whitney, Cleveland, Cayuhoga county, 0. 
U.S. Improvement on shoulder braces and suspend- 
ers combined, called ‘* Whitney’s Shonlder Brace and 
SuspenderCombtned.”’ Jan. 20, 1874. 

3,012.—I. Hewitt, Grimsby, Lincoln county, Ontario. Im- 
provements on smoothing band, glossing and fluting 
fron, called “ King Iron.” Jan. 20, 1874. 

8,043.—I. Lyons, Chippawa, Welland county, Ontario. 
Improvements in metal plates for wearing on the heels 
of boots and shoes, called ‘‘ Lyons’ Reversiole Heel 
Plate.” Jan. 20, 1874. 

3,0-4.—J. Morris, Liverpool, England. Improvements 
on machines for finishing printed sheets of paper, 
called ‘‘ Morris’ Printers’ Finishing Machine.’ Jan. 


20, 1874. 
8,045.—W. Corris, Rochester, Monroe county, N. Y., U.S. 


Improvements on carriage hubs, called “ Corris’ Im- 
proved Carriage Hab.” Jan. 20, 1874. 

3,046.—C. Wolt, Rochester, Monroe county, N.Y., U.S. 
Improvements on bedstead fastenings, called ‘“* Wolf’s 
Improved Bedstead Fastening.” Jan.20, 1674. 

8,047.—P. Huerne, San Francisco, San Francisco county, 
Cal., U.S. Improvement on a Water Filter, called 
“‘Huerne’s Water Filter.”” Jan. 20, 1874. 

8,048.—P.Bruce,Aurora,York county, Ontario. Improve- 
ment in the construction of buildings, called ‘* Bruce’s 
Improved Construction of Buildings.” Jan. 20, 1874. 

$,049.—J. J. Howell, Brantford, Ontario. Improvement 
on outside shutter hinge, called ‘* Howell's Outside 
Shutter Hinge.’ Jan. 21,1874. 

3,050.—N. Clement, dit La Riviere, Montreal. Ameliora- 
tions aux ferrures pour pendre les portes de chars, 
called “ Ferrures Ameliorees de Noel Clement, dit La 
Riviere pour Portes de Chars.” Improvements in 
fron fixtures for hanging doors to cars, called ** Noel 
Clement dit La Riviere’s F|xtures for Han:ing Doors to 
Cers.” Jan 21, 1874. 

§,051.—E. A. Goodeg, Philadelphia, Pa., U.S. Improve- 
ments on sewing machines, called “ The Goodes’ Fancy 
Stitch Sewing Machine.” Jan. 21, 1874. 

3,052.—-L. S. Johnson & M. G. Johnson, Cortland, Cort- 
land county. N, Y., U.S. Improvements on articles of 
food, to wit: the preparation of beef for table use, 
called “ Johnson’s Beef Compound.” Jan. 21, 1874. 

3,053. —E. P. Richardson, Lawrence, Es-ex county, Mass. 
Improvement in machine for sewing hose, called 
“Richardson’s Improved Machine for Sewing Hose.’s 
Jan, 21, 1871. 


HOW TO OBTAIN 


Patents and Caveats 


IN CANADA. 


ATENTS are now granted to inventors 
in Canada, without distinction as to the nation- 
ality of the applicant. The proceedings to obtain 
patents in Canada are nearly the same as in the 
United States. The applicant is required to fur 


nish a model, with specification and drawings in dupli- 
cate. It 1s also necessary for him to sign and make 
affidavit to the origiuality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian ;»#ent, is $75, U. 8. currency. This incluaes 
the govar:ure'nt fees for the first five years, and also our 
(Munn é Co.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holder of the patent {s entitled to two extensions of 
the patent, each for five years, making fifteen years 
in all. 

If the inventor assigns the patent, the assignee enjoys 
all the rights of the inventor. 

A small working model must be furnished, made to 
any convenient scale. Tbe dimensions of the mode} 
should not exceed twelve inches. 

If the invention consists of a composition of matter, 
samples of the composition, and also of the several in 
gredieots, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to us (MUNN & Co.). Dy express, & 
model with a description,ja their own language, show- 
ing the merits and operation of the invention, remitting 
also the fees an above for such term for the patent a¢ 
they may elect. We will then mmedistely prepare the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and afiidavit 
It requires from four to twelve weeks’ time, after com 
pletion of the papers, to obtain the decision of the Cana. 
dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money In the box with 
model. Give us your name in full, middle name Included 

Inventions that have already been patented in the 
Onited States for not more than one year may also be 
patented in Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found lacking in either 
of these particulars, the application will be rejected, iu 
which case no portion of the fees paid will be returne4 
to the applicant. 

Inventors may temporarily secure their improve- 
ments in Canada by filing caveats ; expense thereof, $35 
in full. : 

For further information about Canadian patents, as- 


i nts, etc., address 
Cane ; MUNN & CO, 


VALUE OF PATENTS, 


And How to Obtain Them. 
Practical Hints to Inventors. 


ROBABLY noinvestment of a small sum 
of money briugs a greater return than the 
expense incurred in obtaining a patent, even 
when the invention is butasmallone. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 

and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
yealized large sums from their patents. 

More than FIFTY THOUSAND inventors have availed 
themselves of the services of MUNN & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIO AMERICAN. They stand at 
the head in this class of business; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best survice 
to the inventor, from the expertence pracucallyobtained 
while examiners in the Patent Office: enables MunN & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 


HOW TO fF soinagyis 
oprarn GANMDEY ser 


ry letter, describing some tnvention which comes to this 
office. A positive answer can only be had by presenting 
a@ complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, ard full Specification. Various 
officialrules and formalities must also beobserved. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seck the afd of persons expe- 
rienced in patent business, and have all the work done 
overagain. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them: 
they will advise whether the improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 


To Make an Application for a Patent, 


The applicant fora patept should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with; or, if the invention be a chem- 
ical production, he must fn7nish samples of the tngredi- 
ents of which his composition consists. These should 
besecurely packed, the inventor's name marked on them 
and sent by express, prepaid. Small models, froma dis 
tance,can often be sent cheaner by mail. The safest 
way toremit money ,is bya draft or posta) order, on 
New York, payable to .hu urderof MUNN & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 


Foreign Patents. 


The population of Great Britain 1s 31,000,000; of France, 
37,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 79,000,000. Patents may be securea by 
American citizens in all of these countries. Now is the 
time, when business 1s dullat home, to takeadvantage of 
these immense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. There wil) 
never be a better time than the present to take patents 
abroad. We have reliable business connections withthe 
principal capitals of Europe. A large share of all the 
patents secured in foreign fountries by Americans are 
obtained through our Agency. Address Monn & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 


Caveats, 

Persons desiring to flle a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica 
tions for patents and caveats is furnished gratis, on ap- 
plication by mail. Address Munn & Co. 87 Park Row 
New York 


© 1874 SCIENTIFIC AMERICAN, INC 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
years ofextension than the first full terin for which their 
patents were granted, we think more wouldavall them- 
selves of the extension privilege. Patents granted prior 
to 181 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of 
fomcr, by dueapplication to the Patent Office, ninety 
days before the termination of the patent. Theextended 
time int.res to the benefit of the inventor, the assiznees 
under the first term having no rights under the extension 
except by specialagreement. The Government fee for 
an extension {s $100, and itis necessary that good proics- 
sional service Le obtaine.to conduct the business before 
the Patent Office. Full tuformation as to extensions 
may be had by addressing MuNN & Co. ui Park Row, New 
York. 

Trademarks. 

Any person or firm domiciled in ine Untted States, or 
any firmor corporation residing in any foreign councry 
where similar privileges are extended tocitizens of the 
United States,may register their designs anu obtain pro- 
tection. This isveryimportant to manufacturers in this 
country,and equally so to fereiguers. For full particu- 
lars address MUNN & CO., 3% Park itiow, New York. 


Design Patents. 


Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others from tabricating or 
selling the same goods in this market. 

A patentfora design may be granted to any person 
whether citizen oralien, for any new and original desigp 
for a manufacture, bust.statue, alto relieve, or a3 relief, 
any new and original designfor the printing 0! woolen 
silk,cotton, or other tabrics,any new and original im- 
pression, orpameut, pattern, orlut, Or picture, ro He 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patenta are equally as important to citizens as 
to foreigners. For fuil particulars send for pamphlet to 
MUNN & Co., 387 Park Row, New York. 


Copies of Patents. 


Persons desiring any patent issued trom 1836 to Novem 
ber 26, 1867,ean be supplied with oftictal copies at a reas- 
onable coat, the price depending upon the extent of draw 
ingsand length of specification. 

Any patent issued since November %, 1X67, at which 
time the Patent Office commenced printing the drawing, 
and specifications, may be had by remitting to this of- 
tice $1. 

A copy of the claims of any patent fssued since 1836 
will be furnisbed for $1. 

When ordering copies, please to remit forthesame a8 
above. and state name of patentee. title of invention,and 
date of patent. Address MUNN & Co.,Patent Solicitors 
37 Park Row, New York. 

Mtunn & Co. will be happy to sce inventorsin person 
at their office, or to advise them by letter. lnall cases 
they may expect an honest opin.on. For such consuita- 
tions, opinions, and advice, no charge i3 made. Write 
plain; do not use pencil or pale ink; be brief. 

All business committed to our care, and all consulta- 
tions, are kept secret and strictly confident al, 

Inall matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assicn- 
ments, examinations into the validity of patents, etc. 
special care ana attention Ia given. Forintormation snd 
for pampulets of instruction and advice, 

Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 

OFFICE IN WASHINGTON—Corner F and 7th 
Streets. opposite Patent Office. 


Advertisentents. 


Back Page = «- = 81.90 a line, 
Juside Pages - - 2 = 75 centsa line. 
Engravings may head advertisements at the scone rate per 
line, by measurement, ctx the letier press. Advertisements 
must be received at publication ofice as early as Friday 
morning to appear in nest issue 


LATHE & MORS& TOOL CO., 


Macufacturera of 


MACHINISTS TOOLS 


Wercester, Mass. 
Established 1835. Send for illustrated Catalogue, 


~The Welch 
WATER ENGINE 


——j—— 
This size for Sewing Ma- 
chines, LDental J.athes, Fans, 
yé&ec.,&c. A practicaland per- 
tect built Machine. D.tfer- 
ents 2c8 and; atterns, 
N. if. M. & M. 
Danbury, 


We offer. forsate, a part. interesr in the Jcth-rson City 
Iren Works. Loceted at Jefferron City, Mo. Works new 


within past three vears, Capacity suiticierit for F.0 men 
with a well established trade, equal to fell capaciy of 
Works, The goous made consiet in part or lH HUD: 
BARD REAPER & MOWER, THE MISSOURL GRAIN 
DRILL, sur sELF-DUMPING SULKY RAKE, «w tull 


“oe of COOKING and HEATING STOVE . and a4 large 
JORBING and REPAIR trade, St. Louts, i25 moles Rast, 
belng ou: nearest competitor. Willsell a chird ora balf 
interest, or mak? a Stock Co.,and sell to good men such 
smount as desired. Paities wno desire to invest in man- 
ufacturing in the Weat will rarely have such a favorable 
vpportunily for pr: mpt returns. LIBERAL pIVE- 
DENDS GUARANTEE. Reason for selling, want of 
Capital to push business equal to demand. Address 
BOvIN« & LOHMAN, Jefferson city, Mo. 


“ORIGINAL | 
Schaeffer & Budenberg, 


Magdeburg, Germany, Steam, B aa’, 
Vacuua, aia Hyuraulic Gauges and 
Engine Counters. 
W. HECERMANN, 
4 Cedar $t., \. ¥., -ole Depot. 


~o EACH WEEK. Agents wanted, particulars 
4 tree. J. WORTH & CO.,St. Louis, Mo. 


ery will be reduced in price, on and 
aiter Feb. 1, 1871, 7 c-nts for giains, 
and 4 cents for flour. Liberal dis- 
counts to the traae. 
E. ¥. HAUGH WOUT & CO 
25 Park Place, New York. 
TONEY—W s3ES—lo all having spare 
LYE time; $1 to $l2a day: sonctiing new; pleasant 5 
honorable; targe profits; no risks; home oras.cad; day 
or evening; thousinds making money. Particalars and 
gampies really worth $4) free Acdress . 
. FL M. REED, 139 8th st., New York. 


DVERTISERS should send toGeo. P. ROWELL & CO. 

41 Park Row, N.Y., for their Highty-page Pamphlet 
containing lists of 3000 newsnapers and esti nites, ehOwW 
ng thecost of advertising. Mailed free toall applicants 
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My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIEN iI¥fIC BOOKS—96 pager, 8vo.—will 
be sent, free of postage, to any one who will favor me 
with his address. 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
40@ WALNUT STREET, Philadelphia. 
202 


Moulding, Founding & 
Metallic Alloys. 


The Practical Metal Workers’ 
Assistant : 


Comprising Metal!urgic Chemistry; the Arts of Work- 
ing All Metals and Alloys ; Forgi.g of Iron and Steel; 
Hardentag and Tempering; Melung and Mixing; Cast- 
ing und tounding; Works in Shect Metal; the Pro- 
cesses Dependent on the Ductility of the Metals; Sol- 
dering; ant the most Iinproved Processes and ‘tools 
employed by Metal Workers. With the Apolication of 
the Art of Eicvctro-Metallurgy to wanutfacturing Pro- 
cesses ; collected trom Original Sources, and from the 
Works ot Holtzapffel, Bergeron, Leupold, Plumer, 
Napier, Scotfern, Clay, Fairbairn, and others. By 
Oliver Byrne. A new, revised, and improved edition, 
to which sad ted an ippendix, conrtatniog the Manu- 
racture of Russian Sheet fron. By John Percy, M.D., 
Fk R.S. The Manufacture of Malleatle Iron Castings, 
aod Improvements in Bessemer Steel. By A.A. Fes- 
quet, Chemist and Eogineer. With ever Six Hundred 
agravings, illustrating every Brauch of the as 
ect 


The Moulder and Founder’s 
Pocket Guide: 


A Treatise on Moulding and Founding In Green Sand, 
Dry Sand, Loam, and Cement; the Moulding ot Ma- 
chine Frames, Mill Gear, Hollow Ware, Ornaments, 
Trinkets, Bells, and Statues; Description of Moulds 
tor [ron, Bronze, Brass, and other wetals; Plaster of 
Paris, Sulphur, Wax, and other articles commonly used 
in C-sting; the Construciton of Melting F aroaces,the 
Melting and Founding of Metals; the Composition ot 
Alloys and their Nuture. With an Append:x contain- 
ing Receipts for Alloys, Bronze, Varnishes and Colors 
for Castings; also, ‘’ables on th» Strength and other 
qualities of Cast Me‘als. By Frederick Overman, 
Mining Engineer, Author of “The Manufactwe of 
Iron.’’ With Forty-two Illustratlons. 12mo..... $1.50 


The Practical Brass and Iron 
Founder’s Guide: 


A Concise Treatise on Brass Founding, Moulding, the 
Metals and their Alloys, etc.; to which are nddcst Ke- 
cent Improvements in the Manufacture of Iron, Steel 
by the Bessemer Process,etc..etc. By James Larkin, 
late Conductor of the Brass Foundry Meparcment in 
Reany, Neafie & Co.’s Penn Works, Philadelphia. Fifth 
edition, revised, with Extensive xdditions. In one 
VOIUME. 120 ii6esc scence dsc sedi eedccescesseieeeseaeee’s $2.25 


Metallic Alloys: 


Being a Practical Guide to their Chemical and Physical 
Prcperties, thei Preparation, Conposition,and Uses. 
Trausjated from‘he French of A. Guettier, Engineer 
and Dir ctor of Founderits, Author of ‘ La Fouderie 
en France,’’etc.,eic. By A. A. Fesquet, Chemist aud 
fnogineer. In oue volume, 12M0............eeeeeees $3.00 
te The above, or any of my Books, sent by mail, 

free of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTI- 

CAL AND SCIENTIFIC BOOKS—9%6 pages, 8vo.—se nt 

free to any one who will furnish his address. 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


Niagara Steam Pump. 


The HAWLEY EILN 


for burning brick, tile, pottery, &c. 
results, avoids inferior stock ; 
time. 
home or abroad, address 

103 Fulton St., New York. 


CHAS. B. HARDICK, 
23 Adams st., Brooklyn. N.Y. 


Produces uniform 
saves fuel, labor and 
European Patents obtained. for rivileges at 
A. R. MORAN 


DW MOLLY YY 
tw- NEW CATALOGUE FREE. 


Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. 
Small Lathes, Engines, Slide Rests, &c. 


Castings of 


GOODNOW & WIGHTMAN, 
23 Cornhill, Boston, Muas. 


HINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best In use. Also Shingle Heading 
and ‘lave Jointers, Stave Kquelizers, Heading Planers, 
Turners, &c. Address TREVOR & Co. Lockport, N. Y. 


SCHENCK’S PATENT. 1871. 


WOODWORTH PLANERS 


And Re-Sawing Machines, Wood and iron Working Ma 
chinery, Engines, Boilers, etc. JOHN B. SCHENCE’S 
SONS. Matteawan, N.Y.and 118 Liberty St., New York. 


( } e dry, Leeds, England, makes a Specialty ot 
his 20-inch Swing Lathes. All 
changeuble,being made tn duplicate.by patent macbine- 


snip. 


cite <A 
ss" For price and Photo, write direct. 


AND SAW MILL—Saves the labor of 3 
men. S. C. HILLS, 51 Courtlandt St., New York. 
per month guaranteed 


$100 to 950 sure to Agents every- 


where selling our new: oeven strand avhite Platina 
Clothes Lines. Sellsreadily at everyhouse. Sa 
free. ‘Address the GIRARD WIRE MILLs Philadelphia. Pa. 


The American Turbine Water 


eel, 
Recently !mproved and submitted to 
thorough scientific teste by James 
Emerson, show1ng the following use- 
ful eftect of the power of the water 
utilized, being the highest results ev- 
er known, 

Percentage of Part aes Lew ; 

69.64; 56, 78.73; X, 82.53: %, 82.90. 

Ape cent of Whole Gate: 3.11 

A fuli report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton. Ohfo. 


HE HORTON LATHE CHUCK, from 4 


to 86 inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO., Windsor Locks, Ct. 


Barnes’ Foot & Steam Power 
scroll Saw. 
For the entire range ot Scroll Saw 
ing, from the Wall to the Cornice 
Bracket, 3in. thick. Every Wood- 
worker should have one. Four years 
in_market—thousands using the.n. 
Persons out of work, orthat have 
spare time. can earn with one of 
these foot power machines from 40 
to 80cts. per hour. Itisa pleasure to 
ruc one.—Say where you saw chis, 
9 , and send for full description to W. 
F, & J. BaRNzEs, Kockford, Winne- 
bagoCo. Ill. 


RON BRIDGES—CiaARKE, REEVES & Co., 
PHENIX VILLE BRIDGE WORKS. Office, 410 Wal- 
nat Strert, Philadelphia. Pa. 

Specialties—Accurate Workmanship—Phentx columns 
—Use of double refined iron. No welas. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mauled on application. 


+ = 7 
WELL KNOWN COMMISSION HOUSE 
in Hamburg fs desirous of obtaining the agencies 

ut birst Class Machinery. The app!cants possess tech- 

nical knowl-dge. First Class references given and re- 
utred. Address R. D. 864, care Haasenstein & Vogler’s 
dvertising Agency, Hamburg, Germany. 


7 TURBINE 


RK 3 
cay 
(Se) Water Wheels 
\8: 7% . 
{ &< ae) More than four times as 
SY 7S many of James Leffel’s Im- 
yo iQ | 1 proved Duuble Turbine Wa- 
Sle ES ter Wheels in operation than 
RL tA any other kind. 24 sizes 
: ay made, ranging from 5X to 


96 inches diameter, under 
beads trom 1 to 240 feet. 
Successful for every pur- 
pose. Large new pampblet, 
the finest ever published 
containing 160. pager and 
; over 30 fine illustrations, 
sent free to parties inter- 
ested in water power. 
JAMES LEFFEL & CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 


OTIS’ SAFETY HOISTING 


Machinery. 
NO. 348 BROADWAY 


OTIS, BROS. & CO. 
NEW YORK. 

ORTABLE STEAM ENGINES, COMBIN- 

ing the maximum of effictency, durability and econ. 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being iu 
use. All warranted satisfactoryorno sale. Descriptive 
circulars seat on Application: Address 


THAJ. C. HOADLEY CO. Lawrence, Mass. 
9 Liberty et., New York. 


You ask WEY we can pest baroc 
Class 7 Uctave Pia.os 1or $290 7 
We answer— Itcusts less thun $300 
to make any $600 Piano sold 
through Agents, all of whom make 
100 per ct. profit. We have 
uo Agents, but ship direct to fami- 
: lies at Factory price, and warrant 

Wes ° 6 Years. send for illustrated cir- 
cular, in which we refer to over SOO Bankers, Merchants, 
&c, (some of whom you may know), using our Pianos, 
in 44 States and Territories. Pleuse state where you saw 
this notice, 


U. 8. Plano Co., 810 Broadway, N.Y. 
Pe 
$1500 ments Felling our 32 new articles. 
35c. Catalogues free. 


Am. Novelty Co., 302 B’way, N.Y 


a new and Uive Home paper. MILLIKEN & 
GOULD, alive at 21 Bromfield Street, Boston, Mass. 


WOODBURY’S PATENT a 
Planing and Matching 


and Molding M achines, Gray & Wood's Planers, Self-olling 
Saw Arbors, and other wood working machinery. 
8. A. WOODS, 91 Liberty street, N. Y.; 
Send for Circulars. 6? Sndburv street. Rastan. 


PP ATE Nr 


et 


ok’D ROLLED: 


~  SHAFTING, _. 


‘Vme tact Unat Unie shafting vas 15 per Cent gieatel 
Strength, a finer finish, andis truer to gage,tnan any other 
in use, renders {t undoubtedly themost economical. We 
are also the sole manufacturers of the CRLEBRATED CoL- 
LINS PaT. COUPLING, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists matied on applt- 
cation to JONES & LAUGHLIN 

Try street, 2d and 8d avenues, Pittsburgh, Ba, 
190 §. Canal st., Chicago. 
‘Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N.Y. 
PIERCE & WHALING, Milwaukee, Wis. 


E. ILLINGWORTH, Neville St. Foun- 


parts are inter® 
ry,thus ensuring Accuracy and Excellence of Workman- 


yearly made by Agents in their spare mo- 
Samples 


ANTED—Everywhere—Live Agents for 


Andrew’s Patents. 


Noiseless, Friction Grooved, or Goared Hoist 
ers, suited to every want. 
Safety Store Klevators. Prevent Accident, if 
Rope, Belt, and Engine break, 
Smoke-Burnin Safety Boilers. 
Oscillating Engines, Double and Single, 1-2 
00-Horse power. 
Centrifngal Pumps, 100 to 100,000 Gallous 
er Minute, Best Pumps in the World, pass 
ad, Band, Gravel, Coal, Grain, etc., with- 
ou ury. 
All Light, Sim le, Durable, and Economical. 
Send for Circulars. 
WM. D, ANDinxw WS & BRO. 
414 Water Street, New York. 


UNCHING = Earth Beer snk hetEs 
DROP PRESSES, 


& PARKER P.ESs CO. 
MIDDURTOWN, CONN. 


aan HANDLES 


pa ANDY 


MORTESING AND CHAIR: ROUND 
OLLOWIY MACHINES cHare 
AUGER SING? SHIN(CEECKSS : 
STAVE, H EAD RNP KEY S E LE MACHINES: 
PULLEY BORING X="! Magu ines. 
BAe CABLERY° SHEAVES))>. : 
CGAL. FOR TRANSMITTING POWER. 
LOCKPORT, NY. GOD SCO BOOK! 
RJ OOD-WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planersand Ricn- 
ardson’e Patent Improved Tecon Machines. 


Central, corner Un'on st., Worcester, Mass. 
WITHERBY RUGG & RICHARDSON. 


Machinery, 


Wood and Iren Working of every kind. Leather and 
Rubber Belting Emery, eelr, Babbitt Metal, &c. 
GEO. PLACE & Cu., 121 Chambets St. N.Y. 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, constantly 
on hand !n lerge quantities, furnished in any lengths ap 
to@ft. Also, Pat. Coupling and Self-oiting adjustable 
Hangers, pulleys, etc. GEORGE PLACE & CO.,, 

421 Cuambers Street, New York. 


Sturtevant Blowers. 


Of every size sna descriptlon, COnSTBOLly On wand. 
GEORGE PLACE & CO.,, 
121 Uhambers Street, New York. 


ICHARDSON, MERIAM & CO, 


Manufacturers of the latest 'mproved Pateni Dan- 
ela'and Woodworth Planing Machines, Matching, Sash 
aud molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Sercll Saws, Hatiway, Cut-olf, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes,and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cestur, Mass. Warehouse, 107 Liberty st, New York. 17 
x For cntting pusineses 


STENCIL DIE Ky Stencils,ailsizes, Also 


complete ouTFrirs for Clothing 
Stencils and Key Checks, with which young wen are 
making from $5 to $20 a day. Send for catalogue and 
samples to S.M.SPENCER,.U; Hanover St ,Boston, Mass, 


EAGLE FOOT LATHES, 


AND AMATEUR TOOLS FOR THE HOLIDAYS 
PRESENTS for the Boys— Sensib.e—In- 
structive—Beneficial. 
W.L. CHASE & CO., 
93, 95, & 97 Liberty St. 
New York. 


1874. 


1873 
Catalogues Free. 


Machinists’, Blacksmiths,’ Model Makers’, Pattern Ma- 
Kers’, Organ Builders’, Piano Makers’,and Tools and 
Supplies tor all classes of Mechanics. 

A.J. WILKINSON & CO., Boston, Mass 


and 


NEW ana 2d-HAND.=-- 
Send forCircnlar. CHas. PLACE 
& CO. 60 Vesey st., New York. 


66Q MILES AND TEARS”—Two Charm- 


ing Chromos, finely mounted (Price 83), sent 
free tor 50c. by HUNTER & CO., Hinsdaie, N. H. 


ACHINERY, 2ND HAND, FOR SALE— 
Lathes, Planers, Upright Drill Gear,and Screw 
Cutcing Machine. Atmospheric Hamm r and Portable 
Engine. For Sale Cheap, or wiil exchange for Station- 
ary Engine. Send for circular. STILES & PARKER 
PRE § CO., Mindletown, Conn. 


1? STH#NCIL CUTLTHRS AND Viton, 
. $325 will buy Eight Sets of Dies from name plate to 


1 inch, Dearly new—cost $470—a bargain forcash only. 
W. H. LEES, £23 Sargent St., Philadelpaia, Pa. 


OR SALE—By the New York Bridge Co., 
Brooklyn, N. Y., Four No. 3 “Burleigh” Air Com- 
presaor ,in -omplete working ordet ; also, 4 lot of eight 
and ten inch cast iron flange pipe; a 80,8 Jot of sixinch, 
seven ply rubber hose, with connections all complete. 


ANTED—A new or 2nd hand Machine 


for Slotting medium size Screws. J. A. SMITH, 
Deep River Conn. 


OR SALE CHEAP—Ten thousand Cast 


Steel Blanks. 234 in, diam.x 23 ga. Send for sample. 
HENRY DISSTON & SONS, Front & Laurel Sts., Phila. 


$2, PER LAY. 1,060 Agents wanted. Particu- 


lars free, A. H. BLAIR & CO., St. Louis.Mo, 


REYNOLDS’ 


Turbine Water 
Wheels. 


30 years’ experience enables me 


to excel in Gearing Mills of all kinds, 
and furnishing them reliable, eco 
nomical po wer. Scientific pamphlet 
free. GEO. TALLCOT, Liberty 
Street, New Yora. 


Will ont! Truth Triumpbant 
Agents, old and young, male and 
female,make more money selltig 
our French and Ameriean JE W- 
ELRY, BOOKS, AND GAMES, 
than atanything else. Greatest inducements to agents 
and Purchasers Catalogues, ‘ferms, and full particulars 
sent FREE toall. Address P.O. VICKERY&Co.,Angusta,Me 


UAINT, KUEER, anp KURIOUS is the 
valuable bouk we give to all; full ot facts, figures 

auu fun. 50 pictures, Enclose two stamps and address 
BLACKIE & CO., 746 Broadway, New York. 


can make $5 aday in their own City or Town 
Address ELLIS M’F’G CO., Waltham, Mass 


Ladies 


WHALEN TURBINE. 


No rigks to purchaser. 
Pamphlet sent free. 


SETH WHALEN, Ballston Spa, N.Y. 


Fourth Grand Gift Concert, 


FOR THE BENEFIT OF THE 


PUBLIC LIBRARY of KY. 
Over a Million in Bank!! 


AND 


A FULL DRAWING ASSURED!! 
Tuesday, the 31st of March, next. 


Only 60,000 Tickets have been issued, and 


$1,500,000! 


divided ivte 12,000 cash gifts, will be distrib 
uted by lot amongthe ticket hulders, 


LIST OF GIFTS. 


ONE GRAND CASH GIFT 50,000 
ONE GRAND CASd GIFT. 00,000 
ONE GRAND CAS 50,000 
ONE GRAND 25,00 
ONE GRAND 17 

10 CASH G 00, 

80 CASH G 50. 

50 CASH GIFTS. 50.00 

80 CASH GIFTS, 40,000 


100 CASH GIFTS, 
150 CASH GIFTS; 
250 CASH GIFTS, 
325 CASH GIFTS, 

11,000 GASH GIFTS, 


(#7 The concert and distribution of gifts will 

tively and unequivocally take placeon the day now 

whether all ihe tickets are sold or not, and the 12,000 

all paid in proportion to tre number of tickets sold. 
PRICE OF TICKETS: 

Whole Tickets, $50; Halves, $x5; Tenths, or each cou- 
pon, #5; Eleven W vole Tickets ior $500; 2234 Ticxets tor 
$1,000; 113 Whole I'ickets for 5,000; <27 Whole Tickets for 
$10,00). No discount on less tn an 3500 worth of ticcets 

THOs. E. BRAMLETTE, 

Agent Public Library. Ky , undManager G.ft.Concert, 
Public Library Builuing, Louisville, Ky., or 
THOs. H. HAYS & CO., Eastern Agents, 
60Y BROADWAY, NEW YORK. 


osi- 
xed, 
ifts 


UERK’S WATCHMAN’S TIME DE 

TECTOR.—Important for al. large Corporationt 
@1d Manufacturing concerne—capavle of controlling 
With the utmost accuracy the motion cf a watchmano! 
patrolman, ae the same reaches different stations of hit 

eat. Send fora Circular. . E. BUERK, 

P.O. Box 1,057 Boaton, Mass. 

N. B.—This detector is covered by two U. 8. Patents 
Parties using or selling these instruments without au. 
thoritv from me wili be dealt with according to law. 


AGENTS get the best selling book and secure 
y the largest profits ever offered. Par- 
ticulars free. Address HURST & CO. ,746 Broadway,N.Y. 


ECOND HAND MACHINERY.—We have 


for Sale, at very reduced Sgures, & number of holet- 
{ng and other engines aud boilers, from 4 to 80 Horse 
Power, Steam pumps, Fan blowers, &c. Send for details 
and prices. WM. EL TANNER & CO., Richmond, Va, 


Stationary and Portable Steam E 
of all sizes. Send for Circular. 
& CO., Schenectady, N.Y. 


GREEN HOUSE & BEDDING PLANTS. 
Large Stock, tine Assortinent, Packed to go Safely any 
distance. Satistaction guaranteed. SPLENDID ILLUS- 
TRATED CATALOGUE imailed FREE. Send for it. 
Address R. G. HANFORLD, Columbus, Ohio. 


Veneer Cutting Machines. 
FOR SALE, 


ONE ROTARY MACHINE, cutting 4 ft. long and 4 
ft. diameter. 
ONE SLICING MACHINE, cutting 5 ft. 6 in. long. 
Both in perfect order, with pulleys, shafting, etc. 
Complete for immediate use. Pricelow. Address 
GEO. W. READ & LO., 
186 to 200 Lewis St., Foot Sth & 6tn Sts., E. R. 


GEO. W. READ & CO., 
STEAM BAND SAW AND 
VENEER CUTTING MILL. 


186 to 200 LEWI8ST.,Foot5dth & 6th Sts, E.R.,New York. 
ALWAYS ON HAND: 
FULL STOCK SEASONED HARD-WOOD LUMBER 
AND CHOICE FIGURED VENEERS. 
The large:t Stock. 
The greatest Variety. 

The lowest prices. 

(e™ Enclose stamp for Catalogue and Price List. 


aN 


Ayla 


MOLDING, MORTISING 
TENONING & SHAPING 
MACHINES; 

4 BAND SAWS, 
c SCROLL SAWS, 


Planing & Matching 


MACHINES, &c, 


RaILRoaD, CaR, and AGRT 
OULTURAL SHOPS, &C., 
g@Superior to {n use. 


J.ALFAY & CO. 


CINCINNATI. Ohfo. 


EW & IMPROVED PAT'YERNS.—MA- 
CHINISTS' TOOLS—all sizes—at low prices. 
HK. GUULD.% to ll3N.J.R. R. Ave., Newark, N.J. 


P. BLAISDELL & CO., 


Worcester, Maas., 


Mannufacturers of the Blalsdell Patent Upright Dril) 
and other first-class Machinists’ Tools ies me 


¥ 
Cy For 


© 1874 SCIENTIFIC AMERICAN, INC 


MACHINERY, 
Te enna 


BEAMS &GIRDERS 


HE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Arciitects 1s called 

to our {mproved Wrought-iren Beams and Girdere (pat- 
ented), In which the compound welds between the stem 
and flanges, which have proved so objectionable tn the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph address 
Carnegie. Kloman & Co, Uaion Iron Milla, Pittsburgh, Pa. 


Hn deutiche Erfinder. 


Dicfe grofe und thitige Claffe unfrer Ges 
polferung madjen wir befouders daranf 
aufmerffam, dag unfre Sirma durd) ihre Ver- 
bindung mit Wafhington nud den enropsijchen 
Hauptitadten, befondere Vorthoile gur Erlan- 
gung von ine und auslindijden Patenten 
bietet. 

Seder Erfinder, gleidjviel welder Nationa. 
tat angchérig, ift burd) die liberalen Patentge- 
fege der Bercinigten Staaten gum Patcntiduy 
fiir Erfindungen beredjtigt. Unfre Firma ift 
bereit, geftiigt auf 26jahrige Erfalrung, deut{dye 
Grfinder jeder Zeit gu berathen und gu mifigen 
Preijenrajd) und piinftlid) Patente gu erlangen. 

Die Deutfdhe Section ift in den Hinden 
fahiger deutfdjer Sngenieure, ‘ceicye in der 
Office perfonlicy mit CErfinder verfehren 
werden. 


Der ,,Scienti£e American” wird in feinen 
Epalten die bedeutenderen Erfindungen bes 
fpredjen. 

Correfpondenz erbeten und prompt beant- 
wortct. Famphlete in deuticher Sprache were 
bent auf Berlangen franco gugejandt. 


Udreffire: 


Binnn & Co, 
nr »Setentific American” Patent Agentur, 
J 87 Bart Now, 
New Vork City 


Srientitic American. 


[FEBRUARY 7, 1874. 


Advertisements, 


Back Page - - - = = = = $1.00 a line. 
Inside Page - - - = = = = 75cents a line. 
Lugravinys may head advertisements atthe same rate per 
ine, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning toappear in next issue. 
$10 


WANTED: 


To sei the Home Shuttle Sewing Machine 


where we are not represented. Reader!! you can make 


money selling the e¢ Home Shuttle iad 
whether you are EXPERIENCED in the bus- 
iness or not. If you wish to buy a SEWING MACIINE 
for family use our circulars will show you how to save money. 
Address Johnson, Clark & Co., Boston, Mass., 
Pittsburgh, Pa., Chicago, Ill., or St. Louis, Mo, 


AGENTS 


«SAWS Emerson’s Patent Inserted Toothed Saws. 

A A See occasional advertisement on outside page. 
W___W Send forcircular and price list 

SAWS To EMERSON, ForpD & Co., Beaver Falls, Pa. 


Just Issued, 


Part i. of The Workshop 1874. 


A Monthly Journal devoted to the Progress of the 
Useful Arts, and the Elevation of Taste in Manu- 
facture, Construction and Decoration. 


The new Volume will be copiously and richly {llus- 
trated with varied_and prominent Specimens of Art- 
Industry. from the Vienna Exhibition of 1873. 

brice $5.40 per year. Single Numbers $0.50, 

Subscribers will receive, as a Premium, tor the low 


price of $5.00, MERz’s superb Engraving of KAULBACH’S 
Chef-W’@uvre: The Destruction of Jerusalem, 


Also, 


Part I. of Art-Workmanship. 


A Collection of choice and approved Examples of Art 
as applied to the Trades. 
To be iesued in 12 Monthly Parts. Price per year $10.00. 
Per single Part, $1.00. 


A success. Heartily endorsed b. 
more durable than any other. 

size, and will hold much larger by turning down shanks to %, 
Is operated quickly and always easily; cannot clog, 


returned if not satisfactory. F. A. HULL 
Danbury, Ct. 


“‘DANBURY 


eX 


Universal Drill Chuck 


C. H. REID’s PATENT, AUGUST 12, 1873, 


all using it. Stronger and 
olds drills from Oto %, full 


set, or in 

et out of order. Has now been a year in constant 
fine perfectly. All_are sold with full warrant, to be 
& CO., Manufacturers, 
Send for Illustrated Descriptive Circular. 


any way 
use, wor 
DAMPER AND LEVER 
REGULATORS B E Ss T GAGE COCKS. 


MURRILL & KEIZER, 44 Holliday St., Balt. 


GL 


Our Glass Cutters are made with a handle like a Gla- 
zier’s Diamond, but, instead of the diamond point. they 
have a small] hardened Steel revolving wheel, the sharp 
edge of which cuts nearly as well asa diamond. They 
are durable, and will give entire satisfaction. Most 
Hardware Dealers keep them, or will send to us for them 
fwanted. Where they are not for sale, we will send 
one by mail, prepaid, on receipt of thirty-five cents. 

We will send one to any publisher who will insert this 
notice and torward usacopy prepaid. MILLERS FALLS 
COMPANY, No. 78 Beekman Street, New York. 


DOUBLE ACTING 
BUCKEl-PLUNGER 
( 


) steamPumps 


ALWAYS RELIABLE. 
VALLEY MACHINE COMPANY, 
Easthampton, Mass. 


OR SALE—An Old Established Perfumery 
business and factory, situate in the city of Phila- 
delphia, Pa., in perfect running order, comprising ma- 
chinery, fixtures, stock, goodwill, and with or without 


Sample Copies ot each publication will be mailed upon | buildings, the owner desiring to retire from active busi- 
recelpt of half the price. Liberal Terms to Agents and | ness on account of declining health. A rare opportu- 


Canvassers. E. STEIGER, 


22 & 44 Frankfort St., NEw York. 


Machinists’ Tools. 
ON HAND FOR IMMEDIATE DELIVERY. 


Dimensions. Untinished Weight. 
Sail Vertical Drill8.........e. cess sess ee eee eee eens 1250 } bs. 
finch Radial Drills, with 1! inch lift. ..8800 


206 nee “ 
Planers to plane 32{in. by 32in.,9 ft. long. os 
“ ee BG BB IQ a “ 
“ “ “36 36 1 “ “ 
“ Hu BG ee Bg gw “ 
“ wu yw age ag ow “ 


to widen to 56 in. temporarily 
50 in. by 50 in, 25 ft. long...... 85500 ** 
to widen to 72in. temporarily. 
Bor. Miss cnescnse sostees 5 os S08 14000 * 


“ “ “ 


52 inch Tur. and 
Prenat 


so.“ a “* that turns 10 feet Fly 
Wheelin. 35.053 bes asent . 26800 <* 

25inch Lathes, 6 feet Shears. - TOO 

rp“ “ 27 “ 22500 


Tiridge Link Borer, to bore 25 feet 113500 


E. & A. BETTS, 


7 Wilmington, Del. 
KEEP YOUR BOILERS CLEAN. _ 


ANTI LAMINA 


prev cuts alid reluves ecuiw in Sleaus Builers—dves vol 
njure the Iron. In use over six years. Patented, Cor- 
respondence invited from dealers in supplies. 

JOSIAH J. ALLEN’S SONS, Philadelphia, Pa, 


Nozes MILL FURNISHING WORKS 

are the largest in the United States. They ma 

Purr Biilietones, orinbis Mille, smut Machines, eocwens 
IC ater 1e€e18, ulleys an 

adapted to flour milla. Send tor eatalocue, aneueny 

J.T. NOYE & SON: Buffalo, N.Y. 


JUST OUT. 


Record 


Science 


FOR 


18 74. 


Tus NEW AND 


splendid snnual book 
presents in brief form the 
most Interesting Facts 
and Discoveries in the 
various Arts and Sciences 
Vast nave transpired du- 
e preceding year of 
title, exhibiting ih one 
j view the General Pro- 
press of the World in the 
ollowine Departments: 
1—CHEMISTRY AND 
2.—MEGHANICS 

—) NICS AND 

ENGINEERING. 

8—ELECTRICITY. 

LIGHT, HEAT.SOUND. 

4—TECHNO LOGY — 

Embracing New and 

Useful Lnventions and 

Diacoveries relating to 

THE ARTS; 

5 —BOTANY AND HOR- 

TICULTURE. 

6.—AGRICULTURE. 
7 RURAL AND HUUSE- 

HOLD ECONOMY. 

8.—MATERIA MEDICA. 

THERAPEUTICS, HY- 

GIENE. 
9.—NATURAL HISTORY 

AND ZOOLU@Y. 
10.—PISCICULTURE AND FISHERIES. 

11 & 12.—METEORUOLUGY, TERRESTRIAL PHYSICS 

GEOGRAPHY. 
13.—GEOLOGY AND MINERALOGY. 

14.—ASTRONOMY. 
15.—BLOGRAPHY, 

Every person whe desires to be well informed concern- 
ing the Progress of the Arts and Sciences should have a 
Copy of SclENcE Recorp. It is a most interesting and 

uable Book. and should have a place in every House- 
hold, in every Library. 

600 pages, Octavo. Handsomely Bound. With Engray- 
ings. Price $2.50. 

Sent by mailto all parts of the country, on receipt of 
the price. A liberal discount to the trade and to ean- 
vassers. Forsale at all the principal Bookstores. 


NN & CO., PUBLISHERS, 
37 Park Row, New York City. 


THE SCIENTIFIC AMERICAN Will be sent one year 
and one copy of SCLE WCE RECORD on receipt of $5. 


SCIENCE RECORD FOR 1872 1 d 
now ready. Each $2.50, For the ia ote een 


nity is offered to investors who desire to establish a 
lucrative and extensive business. For particulars, apply 
to MAT. JOS.FASSIN & CO.,No.39 Beaver St., N.Y. city. 


SUPER-HEATERS 


Save fuel, and eupply DRY steam. Attacnea tossollers 
or in separate furnace. H. W. BULKLEY, Engineer. 
98 Liberty St., New York. 


For testing Ovens, Boller 
Pyrometers. flues, Blast furnaces, 


Super-Heated Steam, O11 Stills, &c. 
ddress HENRY W. BULKLEY, 
98 Liberty S8t., New York. 


TRON PLANERS, | 


ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 
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HAMPION SPRING MATTRESS—The 


latest and best improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest 
easiest, cheapest, most popular, and durable Spring Be! 
in market. ld by all leading dealers. No stock com- 
plete without it. olly composed of tenacious tem- 
pered steel aprings,so united that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, orrolled up like a blanket. Both 
sides alike. No frame. no wooden slat 8, nO straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6in. by 6 ft., contains 192 
steel upholstery springs and weighs only thirty 
lbs. More springs for your money in this bed than in any 
other. Warranted nofseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed 
$13. Shipped, by single bed or quanti , to all parts o 
the world. Liberal discount tothe trade. Agents want- 
ed. Champion epring Mattress Co., Makers, 102 Cham- 
bers 8t.. cor. Church, New York. 


NGINES AND BOILERS, New and Sec- 
ond Aand, Portable and Stationary. For descrip- 
tion, address GOODWIN & WHITE, Oil City, Pa. 
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WIRE ROPE. 


JOHN A. ROEBLING’S SONS 


MANUFACTURERS, TRENTON, N. J. 

OR Inclined Planes,Stan Ship Rigging, 

Bridges, Ferries, Stays, or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conducters of Copper. Special attention given to hoist- 
ing rope of all kinds for Minesand Elevators. Appl, for 
clreular,giving price and other information. Send for 
Rien So sauna eg head oto yore wasBsind 

ock constantly on hand a Ww 

a Si » No. 117 Liberty street. 


Universal Hand 
Planing Machine 
A abor-saving Ver- 
tion, attached to an 
vise, or to work itself, 
indispensable to all me- 
tal-working mechanics, 
quickly saves its cost in 
: les and time, set to 
F work in any direction in 
amoment. For inform- 
ation. address Manuf’r, 
JacosB E, SUITTERLIN, 

60 Duane St.,N.Y. 


ANUFACTURERS’ CHEMICALS,ORES, 


Metals and Minerals for Stcel, Iron, Glass Makers, 
Enamelers and Potters, Platers and Hlectrotypers Ste: 
tallic Oxides of Manganese, Copper, Cobalt, Tin and An- 
timony—Wolfram Ore—Asbestos—Hydrofluoric Acid— 
Borax—Ground Eluorspar. Felspar and Flint—Salts of 
Nickel and Nickel nodes—Soluble Glass—Silicate 
Soda. Chloride Calcium—Black Lead, Metals of Mag- 
nesium, Aluminum, Cadmium, Bismuth, Arsenic. All 
Chemicals made to orderyby 

L.& J. W. FEUCH’ », ANGER, 55 Cedar St., N.Y. 


LUBRICATORS. 


REYFUS’ transparent Self-act- 

ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in_all seasons, 
saving 75—95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U.8., 

~ and by hundreds of stationary engines. 

NATHAN & DREYFUS, 108 Liberty st., N.Y. 


LASS} M OULDS for Fruit Jars, Patent 
Lamps, Bottles, etc., made by H. BROOKE, 14 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 
@- PARTICULAR ATTENTION paid to MOULDS for 
INVENTORS, 


New York Central & Hudson River Railroad. 
LITTLE FALLs, Aug. 29, 1873. 
WHITMAN & BURRELL: 

Your ROGERS TANNATE OF SODA BOILER SCALE 
PREVENTIVE has.entirely removed the % inch 
of scale, formed so hard in our boiler (owing to the 
sand-stone and lime water we have had to use) that we 
could net remove it by scraping or by any of the numer- 
ous agents we have used before. Your Scale Preventive 
removed it entirely. Continued use of the Preven- 
tive does not. seem to injure the boiler atall. “Itisa 
big thing,’’ and will do all you claim for it. You 
MAY PUBLISH THIS. 

Respectfully, E. LE BART, FOREMAN. 

Hundreds of testimonials as strong as the above can 
be furnished. 

WHITMAN & BURRELL, Agents, 


REPAIR SHOP. n 
\ 


LITTLE FALLS, YP. 


Dat heel Se SERS Si 
GEO ADOW.SrO EAS; No.98 C, HAMBERS S° 


OGERS’ TANNATE OF SODA, against 


incrustation in boilers; generally approved b 
jentists and Engineers. end for Book. OU 
OUNCES—COSTING ONLY 9 CENTS—DAILY, WILL 
CLEAN, anp KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER AND PRESSURE. 85 cents 
the pound. Address JOS. G. ROGERS & CO., Madi- 
son, Ind. The manufacture or use of any form of 
Tannate of Soda, for above purpose, is Our EXCLUSIVE 
right under patents. Auy infringements of same will be 

gorously prosecuted. 


BOILERS 


AND PIPES COVERED 


With “ ASBESTOS FELTING:” saves twenty-five per cent. in fuel. 


Send for circulars. 


ASBESTOS FELTING COMPANY, 


Nos. 316, 318, 320, and 822 Front Street, New York. §@ Asbestos in all quantities and qualities for sale. 


Macias f orelna Waatea 


A GOOD PRACTICAL MACHINIST, as Foreman in a 

Western Shop. One experienced in Portable and S ta- 

tionary Engines and General Machine Construction, 

qualified to direct workmen and instruct them in the 

effective use of tools. Must be a perfectly sober and relia- 

ble man. None other need apply. 

Address oO. L. & D. MACHINE CO. 

Hamilton, Ohio. 


BUILDERS eile meneances 
Todd & Rafferty Machine Co. 


MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine; Lowe’s 
Patent Tubular and Flue Boilers; Plain Slide Vaive Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c.; Silk, 
Tow, Oakum, Bagelng, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin. 
ists’ Tools; for Judson’s Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks, 
WAREROOMS, 10 BARCLAY ST., YORK, 
WORKS, PATERSON, NEW JERSEY. 


OMINION MACHINERY DEPOT, 
A. B. SAVAGE & CO. 
Ware Room, 654 Craig Street, Montreal. 
New and Second hand Machinery Agency. Theentire 
country canvassed for orders. 


Working Models 


And Experimental Machinery, Metal, or Wood, made to 
order by J.¥. WERNER, & Center st N. ¥. 


HOUSTON’S - PATENT 
TURBINE WATER WHEEL. 


Simplest, Strongest, Cheapest. Best. 


In the test at Holyoke, in 
1872, the Houston gave the 
highest percentage eve 
shown in 8 reliable test an 
the highest average ree 
sults ever obtained. In 
practical use itis everywhere 
demonstrating its superior- 
ity over all others. Emer- 
son’s full report furnished on 

Wapplication. Send for Circu- 


lar. 
MERRILL & HOUSTON 
TRON WORKS, 


Beloit, Wisconain, 


© 1874 SCIENTIFIC AMERICAN, INC 


em T. V. Carpenter, Advertising Agent. Addres 
bd 


Box 773, New York city. 


American Saw Co. 
NO. 1 FERRY 87., NEW YORK. 
Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 
C. HENRY HALL & CO.. Cortlandt St., N.Y. City. 


THE PULSOMETER. 


The simplest, most durable and eftective 
STEAM PUMP now in use. Will pump eritty 
or muddy water without wear or injury to 
{ts parts. It cannot get out of order. 


im Branch Depots: 

11 Pemberton Square, Boston, Mass. 

1827 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago, Il] 

South Western Exposition, New Orleans. 
811 & 818North Second St., St. Louis, Mo. 


OAL YARD TO LEASE—with Fixtures 
/ 263 W. Twenty-fifth St.; 4 lots. Hamersley,255—5 av 


‘TO PARTIES BUILDING AND USING 

Steam Engines—The undersigned call attention to 
Tremper’s Patent Adjustable Cut-off. Operated ny the 
governor. Can be applied to any Engine. Send fora 
circular,to PUSEY,JONES & CO., Wilmington, Del. 


A MACHINIST and Draughtsman of 13 

years’ experience a8 Manager, wants a situation or 
the agency of some M’f’g concern. Address D, F. M., 
1748 N. 10th St., Philadeiphia, Pa. 


[i LANE 


TA 


tmeryWheels = 


ATRIUS3 


[ 
A NOVELTY. 
SEMI-HARD EMERY WHEELS. 


By the peculiar processes which The Tanite Co. pos- 
sess, they are enabled to make Solid Emery Wheels 
which are flexible, compressible, and elastic. These 
Wheels, from their softness, and from the fact that they 
give or yield under pressure,produce a much finer finish 
than that given by the ordinary Solid Wheel® It is be- 
lieved that they will accomplish all that is now accom- 
plished by the very best. Wooden Wheel, covered with 
genuine tea Horse Leather. [n our own factory, we 
have used them for years in finishing and polishing 
Nuts, Bolt Heads, &e. Owing to their pecullar elasticity, 
they cannot be run at the same speed as that which 18 
proper for ordinary Solid Wheels. The discovery that 

uyers would not fit up specially to run these Wheels at 
the low speed needed, but would carelessly burst them 
by trying them at high speeds, in violation of our direc- 
tfons, has hitherto forced us to keep them out of the 
market. We now appeal to intelligent mechanics who 
are in need of such an article, and who will test it fairly, 
to try our SEMI-HARD SOLID WHEE :S. We also 
make Semi-Hard Wheels of the FINEST CROCUS, suit- 
able for Jewellers’ use. For turther particulars, address 


The TANITE Co. 


Stroudsburg, pa. 


THE BEST SOLID EMERY 
WHEELS xnd patent Grinding Ma- 
chines are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, R. I. 


\ 
USES 

r~, 
z ty” EVERY WHEEL AND EVERY 
MAOHINE WARRANTED. 


PORTLAND CEMENT, 


From the best London Manufacturers. For sale b; 
JAMES BRAND, 55 Cliff St., N. ¥. 
A Practical Treatise on Cement furnished for 25 cents 


SatqouTe-Z=-<“FwYW FOOUuM 


EXTRA HEAVY AND IMPROVED. 
LUCIUS W. POND, MANUFACTURER 


Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 
A. C. STEBBINS Agent. 


OF THE 


SCIENTIFIC AMERICAN. 


THE BEST MECHANICAL PAPER 
IN THE WORLD., 


TWENTY-NINTH YEAR. 
VOLUME XXX.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe third day of January, 1874,a 
new volumecommences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN 1s devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions,Agriculture,Commerce, and the indus 
trial pursuits generally ; and it is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


The best Mechanical Paper in the World / 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools,and 
processes. 


To the Mechanic and Manufacturer ! 


No person engaged in any of the mechanical pursuits 
should think of doing without the ScIENTIFIC AmxerlI- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 


One copy, one year 
One copy, six months. 
One copy,four months 
One copy of Scientific American for one year,and 
one copyof engraving, ‘‘Men of Progress”... 10.00 
One copy of Scientific American for one year,and 
one copy of “Science Record ” for 1874...... 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents. 
per quarter, payable at the office where received. Can-: 
ada subscribers must remit, with subscription, 25cents 
extra to pay postage. 

Address all letters and make all Post Office orders and: 
drafts payable to 


MUNN <& CO., 


87 PARK ROW, NEW YORK 


HE “ Scientific American ” is punted with 
CHAS. ENEU JOHNSON & CO.’s INK, Tenth aad 
mbard sts. Philadelphia,and 59 Gold st., New Yor¥ 
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